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ABSTRACT 

This document presents foux studies on the 
educational systems of the Federal x^epublic of Germany, France, 
Italy, and the United Kingdom, focusing on the teaching of technology 
in the lower secondary schools. Educational trends and brief 
summaries of education in other European countries are also outlined 
by the editor. Common trends indicated are: (1) raising of the 
school-leaving age to 14, 16, or even 18, (2) the appearance of a 
middle school, through which the majority of enrolled pupils of 12 to 
15 or lb years of age pass, and (3) introduction of experimental use 
of a new subject or a new method of teaching known as "technology." 
The editor's concluding remarks state: "An educational system which 
will not accept technology is an educational system which turns out 
cultural cripples. .The training of teachers must be enlarged and 
space and equipment must be provided to include technology as a 
coherent element of an educational system." The Council of Europe's 
research over the past 10 years brought on awareness of the need to 
integrate technical training with general education. Although the 
terms "technology" and "technical education" are used in the 
document, its contents indicate that the innovation referred to 
represents the concept of career education. (MF) 
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INTRODUCTION 



I. GEIJgBAL,C0M5TDERATI0NS 

The first impression vihich emerges from reading the following 
studies or from considering the educational systems of other 
European countries not represented in this Symposium of articles 
is that of a common trend as regards three points: 

(1) Raising of the school-leaving age to 14, 16 and 
indeed oven 18 • 

(2) The appearance, in all systems, of a middle school, 
through which the majority of enrolled pupils of 

12 to 15 or 16 pass. This "observation and guidance 
period" corresponds generally to the first four 
years of secondary education (sixth to ninth grade 
in European terminology). 

(5) Introduction of experimental use of a new subject or 
a new method of teaching at this level known as 
"technology" or better as "technical education". 

The underlying reasons for thus introducing technical 
^pation may be of some lnt9rest. 

We shall not dwell on the origins of the term and the 
concept (1). We would briefly point out, that since the dawn 
of industrial mechanisation in Europe, there has always been a 
more or less perennial current of thought in universities 
concerned with the consequences of technology, and which 
appears to have originated with a German, J. BECKMANN, a doctor 
of fiscal sciences at Goettingen University. It seems to 
contrast clearly with the practical technology vihich the 
technician experiences (2) and apart from this undercurrent in 
universities, there was nothing to enable young people to 
understand technology as such, except for practical work. 

Why should things be any different today? First and 
foremost compulsory schooling and the middle school bring 
together, within a single system, a more varied and less 
motivated school population than in the past. A more democratic 
educational system will not be successful if changes in structure 
are not accompanied by revised curricula and new teaching rr.ethods 
to provide positive guidance to ull pupils in middle schools. 

./. 

(1) Cf. Y. lEPORGE, Aper(ju historique sur les origlnes de la 
technologie in "Apprendre aporendre" Encyclop^die du 
CEPL, Paris 1971. 

(2) DRCKMANN (J.)* Anlsitung zur. Technologie, Goettingen, 178O. 
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In this context technical education is seen everywhere as 
having to fulfil three purposes: 

(1) To facilitate observation of students, either individually 
or in teams, faced with a specific problem requiring them 
tc dismantle, reassemble and to create objects of their 
own design; 

(2) To pronote guidance, particularly towards technical and 
scientific education, by arousing positive motivation; 

(5) To give both boy?, and girls the tools to understand the 
environment in which they live; an introduction to 
technology, interpreting diagrams, methodology, and the 
organisation and sociology of work (1). 

This latter point alone is sufficient justification for 
technical education. The natural environment of children living 
in our industrially developed countries is increasingly technical. 
The child is in constant contact with technical objects: household 
electrical appliances, motor cars, various machines, etc. Quite 
independently of any new educational idea, it makes sense that 
technical objects can be studied by the same methods and within 
the framework of traditional disciplines such as the physical 
sciences, the natural sciences or history. This tendency to merge 
the subject with others. Justified though it may be, leads to 
a certain amount of confusion since technology as an entity thereby 
disappears, even if the name is still used. 

Lastly the trend towards the standardisation of European 
educational systems and of curricula can be explained by 
international conferences (SEVRES seminars. Council of Europe 
symposia) or by cultural exchanges which lead to the rapid 
circulation of ideas in Europe and beyond. Deliberate imitation 
also plays a part in certain choices. 

However, since technical education is outside the framework 
of traditional formal subjects and is still flexible, it leaves 
teachers an appreciable margin of freedom. This rather blurred 
aspect is both its strength and its weakness and therefore, on 
the European scale, there is no single form of technical 
education but several different forms. This emerges particularly 
clearly from the German Federal Republic's report. 

.A 

(1) Council of Europe report on the Symposium on upper secondary 
technical education. CCC/feGT (69). 
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It is therefore Interesting to become acquainted with each 
system from a general outline of their special features. 

II • KAIN TRENDS 

To show the main trends v^e must have recourse to excessive 
simplification. The reality is rather more complex^ as will be 
seen from the reports which follow. 

We shall distinguish four main purposes and four different 
forms of teaching. 

!• The four purposes 

These colour technical education. The first two are inspired 
by social and human, the other two by psycholOF;ical and educational 
considerations . 

A. Technology and social education ; the polytechnic approach 

The guiding principle is that the school should not bo cut 
off from the outside world and particularly not from the world 
of work. Polytechnical education tends to give the child a place 
in a particular social system by ensurifig for him very real 
contacts with workers of all kinds. 

B. Technx)logy and people : group work 

By contrast with polytechnical education the purpose of 
group work is to include the pupil In a group of people rather 
than in a part^nalar society. This involves motivating the 
group, first thro'ogh designing and then through manual work. 
Bach child must find his proper place according to his ability, 
his ambitions and his knowledge. 

C. Technology and interdisclplinarity ; the project method 

The project method stems from psychological and educational 
considerations. It makes the study of a technical problem a 
centre of Interest to which the other subjects contribute both 
practical skills and information. The general direction is towards 
synthesis and practicality. 

D. Technology and disclpllnarlty ; the analytical method 

Technology is used as the basis for the study of one or 
more basic subjects which retain their traditional independence. 
Abstract physical concepts such as force, torque or the motions 
of translation and rotation, or mathematical concepts such as 
network applications, bocome clear from the analysis of real 
phenomena . 



/ 
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2. Tba four forms of teaching 

As the Federal Germzin report stresses, the pedagogics of 
technical education introduces a variable which, although not 
entirely unrelated to the above-mentioned purposes, makes it 
possible to distinguish between four major forms of technical 
teaching which we give here In order of decreasing inter- 
disc Iplinarlty. 

A. Technology as a guiding theme 

To be successful, teaching by themes presupposes a single 
teacher who, starting from a technological theme, develops a 
whole spectrum of knowledge in keeping with circumstances and 
requirements. In Itc extreme form there is no longer any time- 
tabling of separate subjects. 

B. Technology as an end in Itself 

Where this approach is used, technical education stands 
above a group of subjects taught by different teachtrs working 
as a team. The pupils use technology to apply their previously 
acquired knowledge. 

C. Technology as a subject in its own right 

Here, technology is timetabled separately and is developed 
without any formal links with other subjects. This presupposes 
a proper definition of what is understood by technical education 
(as distinct from manual work) and the provision of properly 
equipped classrooms and specialised teachers. 

Technology as a form of motivation 

Here each subject teacher is asked to use technology to 
Illustrate or form the basis of his teaching. Interdisc iplinarlty 
is more or less non-existent. 

3. Approximate situation of technology in France 

The table below groups the purposes and forms of technical 
education, but in real life, of course, such education in no 
case fits precisely into the squares of a diagram. 

^ For instance, technical education in France as defined by the 

Instructions Offlclelles", is not geared to social education 
at all, oiay slightly towards human training, more towards 
synthesis and very much towards analysis. It is both a subject in 
its own right and a supporting subject. By and large, its general 
aspect is therefore as shown by the shaded area. 

The different types of technical education which we shall 
come fcross could also be approximately situated on the diagram. 
This would show that they are a long way from overlapping. 

.A 
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III. BRIEF SURVEY OP TSCHNICAL EDUCATION IN DIFFERENT COUNTRIES 

We give below a few short monographs relating to various European 
countries with a view to stressing the characteristic features of 
their technical education (form, purpose, compulsory or optional 
nature, etc.)» Included are the four countries dh which the reports 
which follow give further information. 

It will perhaps be surprising to find here a short survey of 
technical education in the USSR and in East European countries which 
are only marginally European, and yet it seemed of interest to point 
out that the conclusions of the third seminar on polytechnic 
education in schools (Sofia, I965) are precisely the same as those 
of the Council of Europe Seminar at Sfevres in I968I 

TECHNICAL EDUCATION IN THE USSR (1) 

Technical education in the Soviet Union and in East European 
countries Is very much influenced by the idea of polytechnic 
education. Lenin, (in "polytechnic education", 1920), gives a 
detailed plan of polytechnlcal studies for all pupils of 12 to 17 
including practical wortC:, visits and training courses in factories, 
the setting-up of small museums (we would call these collections of 
technical objects) and the construction of small appliances or 
mechanisms under the guidance of specialists. 



./. 



(1) ANWEIIER (0.)* Polytechrilsche Blldung und technlsche 

Elementarerzlehung - Bad Hellbrunn, J. KUnkhardt, 1969. 
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To Lenin, polytechnic education was of prime Importance for 
Industrial development and Increased productivity in factories. 
In the Soviet Union, from the outset, there was concern with 
creating a new drive towards technology. This objective may seem 
pragmatic but It should not be forgotten that at that time Russia 
was a poor country and Its economy urgently required skilled 
workers and economically viable factories. 

Since its beginnings, polytechnic education in the USSR has 
evolved from vocational training to preparation for social life 
and the third international Seminar on polytechnic education in 
schools (Sofia, 1965) was therefore able to define the relevant 
alms in these terms: to establish a closer relationship between 
school and life outside; to motivate pupils and guide them towards 
full technical education, and to promote technological and 
scientific modes of thought. 

Polytechnic education existing in the Soviet Union and in 
nearly all East European countries is compulsory and generalised . 
Its development is as follows: 

In primary school classes this mainly Involves manual work 
with the construction of u-tilitarian objects and, if there Is a 
school garden, the cultivation of vegetables and flowers. It 
should be noted that the product of the pupils' work is frequently 
put up for commercial sale. The pupils also have to visit factories, 
meet workers with advanced training and discuss production techniques 

In middle schools (fifth to eighth years) polytechnic education 
Is increased and diversified thanks to workshops (wood, iron and 
other materials, electricity, internal combustion engines, etc.). 
All the teaching methods are linked to these activities according 
to the slogan "learn as you work, work as you learn" (perhaps 
reminiscent of Dewey). They are supplemented by club activities. 

In the ninth and tenth years of study, the pupil must develop 
a deeper knowledge and greater ability in a specific field of 
activity. Practical training courses are provided, which broaden 
the pupil's horizon in the polytechnic field, promote interest 
in theoretical instruction and lay the way open for guidance. 

TECHNICAL EDUCATION IN THE UNITED KINGDOM (1) 

Education in the United Kingdom is characterised by what could 
be called "free enterprise". The organisation and curriculum vary 
from one county to another, and variations can even occur between 
neighbouring schools. Since any action taken at the top, through 
national curricula or officid Instructions, is ruled out. 
Innovations come from the bottom and through Joint effort! 



./. 

(1) U.^SCO information for young people Nos. 57O-579, July I970. 
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It could be said that there is a general trend towards 
setting up a middle school (11 to 16) in which technical 
education can be provided in a form which reconciles what we 
have called tiie "project method" with group work* 

"Project technology" which was begun in i960 by the 
Schools Council is experimental until I972 and affects only 
a limited number of educational establishments. This project 
is designed to channel into the classroom the inventive spirit 
and initiative which young people show in so many extra- 
curricula activities • 

Technical education is not compulsory ^ and teachers and 
pupils choose a study thecja or ''^pilot proj'ect" v^ry freely 
and when desired this is undertaken in small groups. Young 
people work on their own for several weeks or even a whole 
term according to their particular abilities; some undertake 
research, and others design or write a report. More often 
than not the project leads to the construction of an appliance 
or original mechanism of which several examples are provided in 
the report on technology in the United Kingdom. 

Many publications give examples of themes or "topics" (1). 
The extraordinary variety of projects developed by the groups 
is quite dumbfounding. Prom the hover train to the barometer, 
from an anti*theft device for babies (thought up by a class 
of girls) to the improvement of a watercourse or Roman oil 
lamps, the common denominator is that the completion of these 
projects involves three processes which are essential to 
training the scientific. mind: conception, construction and the 
application of theoretical knowledge. English teachers have 
summarised their concept of technology in a quip which is 
lacking in neither humour nor significance. "What matters is 
not what John does to the piece of wood, but what the piece of 
wood does to John". We could say that the activity is considered 
more important than the objective. 

From the point of view of organisation, the unusual topics 
selected by pupils require a great deal of flexibility and 
perfect co-operation between teachers, since none, despite the 
training courses he may have attended, is able to deal single- 
handed with all the problems raised by the grcups. Co-ordination 
between subjects necessarily occurs even though it may not be 
formally required. And it is not unusual to see the group call 
in specialists from outside the school: parents, engineers, 
skilled workers or teachers from higher education. 



(1) "Learning about Space": Education Pamphlet, No. 55, 19^9 



CCC/SG-T (72) 14 



O 

- O - 



By contrast, the project method does not seem to demand 
particularly expensive equipment • English teachers feel that 
having to "make do" with limited means acts as an incentive to 
the pupils who must show initiative and ir:iaj;ination either 
individually or within the group. Prizes are awardeU for the 
best work. 

TECHNICAL EDUCATION IN FEDERAL GERMANY (1) 

"Positive and negative experiments, discussions between 
teachers and sociologists, and the most diverse opinions, are 
reflected in the recommendations of the German Commission for 
Education set up in 1955 which as early as 1957 was inviting the 
Hauptschulen to take into account the requirements and techniques 
of present-day society, and to develop the child^s awareness of 
technology and his ability to adjust* But it was only seven years 
later, in 1964, that the "German Commission", in the light of 
experiments carried out in the meantime, recommended modern work 
processes as a basis for teaching in the Hauptschule. Arbeitslehre 
(the term used for technical education) is seen as an introduction 
to the world of work and economic life. 

The detailed syllabi for Hauptschulen issued by the Ministry 
of Education in the Land of North Rhine-Westphalia (I968), which 
seem to us to be the most significant, apply from the fifth to 
the ninth year of education (2). Technical education is c ompulsory . 
In other types of schools Arbeitslehre is still trying to establish 
itself. 

As organised at present in North Rhine-Westphalia, Arbeitslehre 
includes several disciplines and activities: 

- practical and theoretical technical work, introduction to 
elementary economics, home economics, study of the 
organisational structure of the firm, courses in firms. 

As regards teaching methods, provision has been made for many 
approaches : 

- exercises, manufacturing, solving simple and cdmplex 
technical problems, surveys, projects, and even studies 
on models and simulated firms. 

_ ./. 

(1) Trautmann (I.), Arbeitslehre, etudes et documents No. 17, 
1970. Service central des statistiques et sondages, Ministfere 
de I'Education Nationale. 

(2) A complete technical education curriculum for Land Berlin 
can be found at the end of the German report. 
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The project met, .od (or the method for acquiring knowledge 
through motivation) is the framework for complete pluri- 
dlsclplinarity. All curricula are designed in the form of work 
programmes centred on major themes or major problems. 

No subject of instruction is unaffected by Arbeitslehre 
which it is felt should no longer be confined to the "Hauptschulen" 
but should provide a new way of thinking and teaching in all 
classes. 

TECHNICAL EDUv:;ATION IN FFLINCE 

In Prance, technical education is compul sory and generalised 
in the first two years of the middle " " ' The fact that it 
is classified among the "basic subjec ih^aid be stressed. 
France is the only European country to give technology such a 
marked place as a school subject, with specialised teachers, 
set timetables and curricula , 

Technical education is based on the study of specific 
technical objects of which a list is provided in the curriculum 
although the teacher can always introduce innovations. 

The teaching method used is analytical and the teacher 
must allow basic concepts of pbysics, mathematics, and 
chemistry to emerge from the subject studied. The latest 
"instructions", do not mention "technical education" but 
"physics and technology". The title alone is significant. 

There is no very marked Interdisciplinarlty except in 
certain cases with mathematics and manual work. However, 
recent research seems to show that technical c^unation is 
instilling in i5uplls a form of psychological transfer from 
which other subjects benefit and which are having a positive 
effect on guidance criteria. The French report clarifies this 
point. 

Lastly, it should be pointed out that technical education 
which has been the subject of considerable revision over the 
last ten years, is onoe afe,ain being reviewed by a study group 
(primarily made up of ph:yi.*f;ists; and their conclusions will 
be known by 1973. 

TECHNICAL EDUCATION IN SWEDEN (1) 

When Swedish comprehensive schools were created in 1950 
technology already formed part of the curricula. After an 
experimental period two choices have emerged. One based on 
the project method was aimed at <.tudents who were already 
attracted by thaoretical studies. The ocher, for more practical 
students, included a larger share of practical work. 

J. 



(1) Technological Education in Sweden, Council of Europe, 
DECS/EGT (69) 82. 
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Since 1970, the two options have become one^ provided to all 
middle school pupils in their seventh, eighth and ninth years. 

The main characteristic of this subject, which is called 
"Tecnik" (for want of any other term), is team-work, as in the 
United Kingdom, with this difference that the subject for study, 
selected by- the group with their teacher's approval, lasts for 
all three years. 

During the first year of compulsory middle schooling, 
pUj.;ils study the general aspects of the subject; the second year 
is devoted to tesearch into technical activities, industrial 
organisation, and marketing and the third year is given over to 
the study of social and human aspects of productive work. 

The group is independent and organises itself. It is 
properly documented, can visit factories, and public services 
and work in school workshops and laboratories. At the end 
of the period each team presents its findings to the whole of 
the class (reports, films, slides, recordings, experiments, 
equipment) . 

Teachers of the different subjects involved (science, 
mathematics, history, art) take part in drawing up the final 
report in an advisory capacity. 

TECHNICAL EDUCATION IN ITALY (1) 

In the Italian educational system, primary school Is 
followed by a compulsory middle school (from 11 to 14), At this 
latter stage there is a subject called "technical application", 
compulsory in the first and second years and optional in the 
tnird year, 

The "technical applications" approximate to manual work 
with technical drawing. This aspect of education seems to be 
relatively little developed. We do not know how far it is 
selected when it becomes optional. However, the Italian national 
teaching centre took the initiative of holding an important 
international meeting on technical education at Prascati in 
1967 (2), If the concrete propojs<Lls made at this Symposium were 



./. 



(1) The teaching of technology in Italy (working document), 
DECS/EgT (69) 81 - Council of Europe. 

(2) L Educazione technologica. Centre Europe© dell'Educazione 
Palombl, Roma I967, 
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not followed by very marked effects In Italy, the reason is, 
according to a recent report, that the new subjects (technical 
application and scientific observation) havs not yet been the 
subject of appropriate action with regard to teaching methods 
and the further training of teachers. 

TECHNICAL EDUC A TION IN BELGIUM (1) 

Up to the beginning of this new school year, apart from 
manual work, the Belgian educational system included nothing 
which res8mbl3d technical education. Following the Sfevres 
(1968) Seminar, a provisional syllabus for an "introduction to 
technology" was drawn up. 

This was applied exp erimentally in the reformed lower- 
secondary educational system (12 to 14) as from 1 September 1970. 

The very sparse curriculum covers three points: 

- basic concepts: study of movements, metrology, technical 
drawing; 

- technical studies of machinery; 

- observation of students. 

Although very much inspired by the French curriculum the 
provisional Belgian curriculum shows certain specific 
characteristics: greater freedom is given to teachers in the 
choice of subjects to be studied; greater emphasis is placed 
on discovering students' abilities and on observing them; 
there is special emphasis on the relationship with physics, 
as in the French curriculum, but also with mathematics. 

TECHNICAL EDUCATION IN OTHER COUNTRIES 

From the oral reports given by the ^-Prfsentatives of 
countries taking part in the Sevres Course (I968) on technology 
teaching in lower secondary education, it is useful to recall 
that the term "technology" is the source of some confusion. 
This confusion is aggravated by the comparison often tnade 
either with manual work, or with pre -vocational training. 

./. 



(1) Minist^re de I'Education Nationale - Enseignement 

Secondaire R^nov^ - ler degre - Initiation technologique - 
Programme provisoire 1970. 
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The Netherlands, Denmark, Luxembourg and Spain do not yet 
seem to have developed technical education for all sections of 
the middle school. By contrast, although German-speaking 
Switzerland does not use the term "introduction to technology" 
eighth and ninth year curricula do nevertheless include an 
introduction to technical drawings 

Finally, we should recall that many French-speaking Black 
African countries already provide technical education or intend 
introducing it in the near future* This also applies in North 
Africa, where Morocco and, in particular Tunisia, have made a 
remarkable effort to provide technical education in a form which 
answers the specific needs o. these countries. 



Strasbourg, 26 August 1971 
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The teaching of technology (Arbeitolehre ) 
In the Federal Republic of Geimany 



by 

Dr. Willi Voelrny 

1 . Place in the school curriculum 

Since 19^9 when Bavaria was the last larxd to introduce 
nine years of compulsory full-time schooling the school 
system in the Federal Republic has been almost universally 
as follows: 



Primary school: 



Upper primary 
school 

(Hauptschule) : 



Technical high 
school : 



1st - 4th classes; in the City States of 
Berlin, Hamburg and Bremen primary school 
consists oi the 1st - 6th classes. 

5th or 7th - 9th classes; the 5th and 6th 
classes are generally designated 
"observation" or "development" classes (i.e. 
for transfer to schools that lead :o higher 
education - techni^.al high (Realscn^le) and 
grammar school (Gymnasuim) and may al.30 be 
organised in technical high and grammar 
schools themselves. A number of Lander are 
experimenting on voluntary extension to a 
10th class in the Hauptschule e.g. in 
Berlin about 705^ of pupils in main stream 
secondary schools opt for the 10th class. 
A good many LSnder are planning to introduce 
10 years oV compulsory full-time schooling. 

5th or 7th - 10th classes. 



Grammar school: 5th or 7th - 13th classes. 

Teaching of technology (Arbeitslehre) in schools is 
still generally restricted to the 7th up to the 9th on 10th 
classes in upper level primary schools; only in North Rhine- 
V/estphalla does it start as early as the 5th class. School 
interests and considerations of prestige still hamper 
introduction of the subject into technical high and grammar 
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schools as well. It is to be hoped that curricula in the 
latter types of school will be increasingly modified as a 
result of the experiments in cpmprehensive schooling that 
have started up in almost every Land; in comprehensive 
schools technology is offered as a teaching subject to all 
pupils at secondary level I (7th - 9th classes) and the 
intention is to work out a similar course for secondary 
level II (10th - 15th classes). 

Owing to the present general uncertainty in discussing 
the teaching of the new subject and its curriculum, it 
takes four difx'erent forms in teaching practice, which are 
recommended and tried out either separately or in combination: 

(a) as a teaching principle: 



physical education and, generally, musical subjects) is 
required to bring out occupational, economic and social 
aspects. Reference to the world of business and industry 
is to be made wherever opportunities occur during regular 
presentation of subject matter in individual subjects 
(Baden-Wiirttemberg, Bremen, Sciileswig-Holstein) . Only 
rarely is there any inter-discipline co-ordination of the 
topics dealt with. 

(b) As a teaching subject in its own right: 

A specific number of weekly periods (H - 8) are devoted 
to technology on the weekly time-table. Teaching has to 
follow a syllabus specially designed for this subject (Berlin). 

(c) As a group of subjects: 

"Arbeitslelire" is a term used to cover a number of 
subjects which appear in the time-table either as a number of 
common weekly periods witn separate options regarding the 
syllabus (Lower Saxony), or as separate sets of periods with 
a syllabus of their own (North Rhine -Westphalia, Rhineland- 
Palatlnate, Bavaria). 

(d) As a term to refer to inter-subject themes: 

Occupational, economic and sociological themes or 
projects are introduced under the one-teacher system 
(i.e. almost every subject is taught by the same class teacher^ 
for a limited period during *:he school year without any 
division into subjects; under the specialist teacher system 
technological themes are given particular emphasis within an 
individual subject (e.g. sociology or handwork), and at the 
same time corresponding subject matter is covered in other 
disciplines (e.g. German, arithmetic/geometry, natural 
sciences) (Hamburg, Hesse, Saarland). 



Every teaching subject 
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In North Rhine-Westphalia Arboitslehre is introduced 
in the 5th class, but in r';ost Lander it doc-j not be^jiii until 
the 7th year at school, continuin^^ unril the 9th or Dzh. 
In a few Lander only (Bavaria, Hesse and Rhineland-Palatinate ) 
technology is mainly taught in the 9th school year. 

Up to the present time no final curricula or guidelines 
for ':echnolosy as a teaching subject have been laid down 
in any Land by ministries of education and instructions 
have mostly been explicitly referred to as "provisional". 
Special committees have been set up in every Lond to ;;orl-: 
out new syllabuses or to finalise or revise exist inc; ones. 
The recommendations of the Conference of Ministers of 
Education of 3 July 1969 are universally recognised as 
guidelines; they embody the decision to introduce 
Arbeitslehre as an independent teaching suojoct from^the 
7th, up to the 9th or 10th classes in Hauptschule. (o) 

2 . P urposes 

The underlying aims of technology teaching are outlined 
in the official circulars of a good many Lander; they are 
based on the report on upper level primary education 
presented by t+ie Federal Committee in 1964 (?)• Generally 
speaking they consist simply of a few generalisations. 
The goals set forth are in essence as follovjs- 

(a) to give pupils elementary technical education, to^ 
prepare them to cope v/ith che technical side of chair 
environment at work and in the home; 

(b) to give pupils a preliminary understanding of economic 
and social factors in the world of industry and v/ork 

and to give them examples of the lirJcs between tectoical, 
economic, political and social elements; 

(c) to instil in pupils a proper attitude to work 
(deterrr.ination, tenacity, open-mindedness, flexibiliT;y 
and adaptability, etc.) so that they can meet the 
requirements of their profession in co-operation with 
others; 

(d) to give pupils an opportunity for vocational guidance or 
to develop' "vocational selection maturity" i.e. to 
enable them to make a sensible choice of job. 

These four ■•.'^Dects are mentioned with varying emphasis 
in the djroctives icsued by almost all the Lander on 
upper level primary education: e.g. in Bavaria, Bremen and 
Hesse special emphasis is given to the vocational aspect, 
in Hamburg and North Rhine -Westpnalia tu economic and 
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technical aopects and in Baden-Wurttemoerg to oorre.-t 
atrxUides to work, while in the Rhineland-Fa] .-t li.ate 
the accent; is chiefly on technical subjects. Apart fror. 
north Rhine -Westphalia (where "Arbeltslehre" is divided into 
a number of subjects with a corresponding proportional 
attention to the ultimate c- ins) and Berlin (v/here educational 
goalL at every level and in every individual subject are 
specified from the techjiological, econorr-.ic and social angles), 
the aims laid dovm in the syllabus are, generally speaking, 
scarcely iooKed upon by teachers as firm criteria for 
teacning practice. What generally happens is that the .-ims 
of tschnology teaching are determined by the specific 
interests and knowledge of the individual teacher. This 
situation will continue as long as syllabuses conr.ain nothing 
but secondary goals and as long as thos - ccr.crete, primary 
goals, are excluded which are alone calculated to direct the 
educr.tiona^ process through awareness ol th knov/ledge, 
abiljties and skills required. Althougi: tht Berlin and 
North Rhine-Westphalian provisional syl] ibu.ies have shovm 
in practice that they needed revising ±u a number of :vays, 
they are looked upon throughout the whole of the "'ederal 
territcr-y as models for the practical definition cf goals in 
this field. 



3 • Sy;7J, g.buses 

Owing to^^ general uncertainty about the practical F.oa.ls 
and tasks of Arbeitslehre" the guidelines supplied by^most 
Lander still contain no systematic division of " subject- 
matter (e.g. Baden-Wiirttemberg, Saarland, Schleswrlg-Holstein) 
or they contain si:r:ply a catalogue of proposals for topics 
ana the aetails are left to the teacher (e.g. Sch] eswig-Holste 

V/h^re it is recommended that the teaching of technology 
should cover inter-disciplinary themes or be mainly related to 
current affairs or civics, the subjects studied represent an 
introduction to a variety of occupations connected w.Ltli 
marufacturjng, production and services, or to the hiorarchical 
structure of firms, the general working atmosphere, staff 
welfare prograPimes and certa:n industrial and economic aspects 
Wnere the accent is primarily on the "technical subjects" 
(handwork, textile v/ork, domestic science), manual tasks and 
the learning of work techniques receive the main emphasis. 
In adaltion, organisation of one's personal life and domestic 
science are rubjects of instruction for girls, together with 
the duties of women in the family and as citizens. 

So far the raost detailed syllabuses have been developed 
in Ncrth Rhine -Westphalia (10) and Berlin (5). 
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In trie North Rhine -Wee tphalia :jurricul'j^ "Ar'ocitf;lohre/ 
hinfuhru?i£; ^ur Arbeitjvjelt'^ (technology - ti.*- i-oad to 
v/orld of v;ork) is subdivided into throe sucjects - 
technical handwork, econ3Tiic3 and donx-^tic science. The 
subject matter of technical handv/ork" covers rnanufacturinr 
and procoFsin;^ techniques (general technology) ^ n.eciianical 
engineering^ and technical engineering (building). Tho three 
categories of practical objects i.e, t;veryday objects 
(equipment, tools, toys, furniture ) , buildings (housing, 
community amenities, industrial plant, ti^affic facilities) 
and machinery (pouer -producing, plant, nachines and data- 
processing equipment) are integrated into the above i;hree 
categories of subject matter. 'Economics" is divided into 
v/hat are known as "fields of orientation" - needs, types of 
economy; market, prices, money; business cycles; economic 
systems and economic management. "Domestic science" consists 
of principles of nutrition, home hygiene, care of members of 
the family at different ages, health education and orinciples 
for use of leisure. The North Rhine-VJestphalia syllabuses 
have been criticised firstly for splitting up technological 
instruction into three independent, relatively unrelated 
technical subjects and secondly for outdated i^reatment of the 
overall economic subject matter. 

In contrast, the Berlin syllabus conceives of 
"Arbeitslehre" with its various technological, economic and 
social aspects as one indivisible v/hole presented in zne Jzh 
to 10th classes as a single subject without any furtiier 
subdivision; a wide variety of inter-suojoct links are to be 
established with other disciplines (geography, riathematics, 
German and natural sciences). Subject ipatter i^ covered in 
three stages - "production for personal needs", "production 
for an individual contractor" and ^'production for the narViet 
in general". Characteristic of t-he Berlin model is the 
endeavour to select ueaching macter in such a v;ay as to 
enable pupils "to see hov; economics and technology are 
conditioned by social factors, to assess then from the point 
of view of their own interests r.nd to further techjiical, 
economic and political developments in the ivorld of work and 
consumption so as to give every individu-^J citizen a greater 
opportunity to be his own master" (3 P'3)« Corresponding 
teaching matter in the 7th to 9th classes is derived I'rom the 
following so-called specialised fields - metalwork/olectro- 
technology, v;oodwork and work in artificial materials, textiles, 
domestic science (nutrition), household economy and private 
pursuits; at tho present time instruction that varies 
according to seven different occupational fields is being 
considered for the 10th class - buildin£^ electro-technology, 
nutrition, mechanical engineering, economics and administratipn, 
social education and social work. (For examples of contents 
of these syllabuses, see Appendix.) 



ERIC 



DECS/EGT (71) 91 



- 6 - 



These generally consist of the following, either 
separately or in combination: courses, axercises, ^;r. ^j-icTE 
(Vorhaccn airi Pro .iekte) industrial' surveys and practice 
Courses serve to pass on in^ornation to pupils, mainly oj, 
deductive Hicans, on technology, econotnics, sociology and 
occupations. Exercises develop ii ;he pupils skills in 
handling materials and tools or in collecting, ordering and 
e-'.ir.atins information. The terns Vorhaben and P roje kt 
have a great r.^any meanings in German education; but the 
definition set forth in the Berlin model, which ov;es 'iiuch to 
Wolfgang Klafki, is gaining ground in other Lander as applied 
to "Arbeitslehi-e" . According to that definition Vorhaben 
means a piece of educational work planned and executed by the 
pupils with the help of the teacher, but to a large extent 
indepondenll.y, leading to a pre-defined practical result, 
e.g. a manufactured article, a plan or action, or an analysis 
(e.g, of the oi'ganisational structure of a firm). A Vorhaben 
always has the aim of illustrating and bringing out the 
relationships to be found in the world of business and industry 
by means of practical work by the pupils, supported by 
interpretation and reflection. A V orhaben includes, besides 
its main substance, i.e. the actual project itself,, the 
necessai;/ courses and exercises required for its execution. 
On the oth3r hand, the word Projekt refers to ohe actual 
realisation of the ena-product of the Vorhaben, i.e. the 
making of the article or the execution of the plan, action 
or analysis - 

„ ^^""-^-s indiis t rial surve ys and practice are to be taken 
as Voriiabon , for both aim at analysing actual factors in 
the (vorld of. business and industry on the basis of specific 
examples (c-.g. nroduction firms or service firms, hospitals, 
nursery schools, administrative offices., etc.). 

'.'''^".'f "•■L'igl surveys consist of visits lasting two or 
three hours to selected uepartments or places of work in a 
firm; by whole classes or groups of pupils with tasks., 
includiri-T questionnaires, previously decided on in class; 
observations are made and staff, managers, works committee 
are interviewed, etc. The information thus obtained is then 
assessed ii-i class and leads to general views of relations in 
the world of business ana industry. Industrial surveys 
generally tak^ in some functional (technological), social, 
economic or occupational aspect and so in North Rhine- 
Westphalia they are also designated "Aspekterkundungen" 
.(aspect srr-voysj. A complete series of models for surveys of 
this Kind, notable for their inter-r gional valjd?ty, 
wide utility and adaptability to very diverse local situations, 
are being developed by representatives of indus'vy (training 
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managers) and experienced teachers from all the Lander at the 
Tochnical Training College for Teacht^rs in Pr'.d Ha.-'^bur^: and 
are being published (19). As yet no scientific research has 
been done on the possibilities and lir.)itat iors of industrial 
surveys as part of technology teaching. 

Practice (industrial or social practice) is done niainly 
in tv/o ways, eitner as "block practice'' (pupilr. work for 
3 weeks without a break in a firm; e.G- in Hamburg and 3er. ^n) 
or as "day practice" (pupils work in a firm for a nurjber jf 
months for one day per week; e.g. in South Badon and Upper 
Pranconia). Both types vary from pla to place. Host 
Ministries of Education have issued icial decrees 
conoerning arrangements for per iocs practice in firnis, 
which deal primarily with organ isacional and le^al questions 
(e.g. 25, Book 5, p. 39 et seq.) huz to some extent also 
contain educational and methodoloc;ical guidance (e.g. 25, 
Book p. 87 et seq.). On no account is it the aim to steer^^ 
pupils into an occupation, or give them "trial apprenticesnip 
or influence them in their individual ch-)ice of occupation. 
The object is, above all, to provide general training. 
To elucidate the point v/e may quote the Berlin Rules which 
are typical of all such arrangements: 

"practice in firms should provide an opportunity for 
close observation of reality, and thus personal 
experience should assist application and axtension of 
the information obtained in the classroom; 

It should help the pupil to realise that v/ork which 
adapts to changing situations requires reflection and 
the taking of decisions; 

It should give pupils insight into the social structures 
of the vjorld of work; 

It is of general instructional and educational value 

and provides an introduction to industrial and professional 

world ; 

It is not to serve as a means of discovering inclinations 
for particular occupations or as a means of providing 
jobs." 

(25, Book U, p. 37) 

The total number of classes taking part in such practice 
(in special schools and in technical high schools as well) 
has been constantly on the increase in all the Lander in 
recent years, and we are already hearing of proposals to make 
such practice compulsory (e.g. in Ham^burg and Berlin). 
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But in practice none of the teaching methods mentioned 
above is alone sufficient. ThUE i:i the rost recent attempts 
to develop a complete and comprehensive ''Arbeitslehire" 
methodology v/e find all the various methods fused into one: 
projects (consisting of courses^ exercises and the finished 
article) give the pupil, through trial and error, sample 
initial basic experience and conceptions of the technical, 
economic, social and professional factors affecting any 
production or service procedure, while still conditioned by 
the school situation. Surveys in firms test, correct and 
extend the insight and knowledge derived from the individual 
experiments made in school, through contact v/ith the reality 
of the world of business and industry. The knowledge and 
skills obtained from projects and surveys finally enable the 
pupil to grasp the professic lal, social and industrial 
problem*^ he may encounter during practice and to come to terms 
with thern. 

5» Pre-conditions and facilities 

In the context of the general educational reform programme 
progress in the outward re-grouping (i.e. in place and space) 
of the top classes of the Volksschule into upper level 
primary schools has varied considerably from Land to Land. 
The trend everywhere is to combine top classes of schools vzith 
a narrow range of courses to form one single upper level 
primary school (or central or rural comprehensive school) 
v/ith a wide range of courses. But in the non-urban States 
problems connected v/ith "external reform" v/ill for years to 
come hold back any "internal reform" (wider range of courses, 
nucleus system, etc.) and with it the introduction of new 
subject matter and methods such as those used in technology 
teaching. But that will not prevent current progress and 
experiments from, expanding in every Land at the same speed as 
the "external reform"; it will go on being tested out in a 
wide variety of regional situations and from the experience 
gained the foundations of a generally applicable; curriculum 
will be laid within the foreseeable future. 

In the City States (Berlin, Bremen, Hamburg) and large 
cities, facilities for "Arbeitslehre" in upper level primary 
schools, such as technical rooms (wood and metal workshops, 
laboratories, kitchens, textile workshops) and equipment 
(technical tool kits, classroom practice equipment, etc.), 
are felt by teachers to be adequate. But in rural areas, 
facilities for technical work are still frequently scanty. 
Teachers may be forced to make do v/ith anything to hand or to 
use ill-equipped classrooms or cellars for handwork and 
Bdfnestic science, unless they are able to use technical rooms 
in neighbouring schools* But even in unfavourable conditions, 
e.g. in rural schools v;iLh a narrow range of courses, a great 
many open-minded teaohers rianag-^ to develop teaching models 
which make use of "^n^-of-scho 1 procedures" (surveys in 
firms and practice m firms) and which are truly exemplary. 
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The economic, vocational - tor^^^^^^^^ ,ro_^ 
of the weako-t points in if led . '^cho^ls 

tc-?-hers are still inr.daquately '^^'"iJ;"" field are therei^ore 
television and radio f 0S«es i. tais^iield^^ .^^^^ 
specially prepared ^^[^^ o oadc.^t ^^J^^^^^^^^^ teaching 
(WDR, SR, SFB, and SWF) J^^^^^^ie in aLnost ev.ry school, 

experts; receU^^^ ^sjc^^^^^^^^^^^^^ .^8) are provided 

Teachers' manuals (bj a'^^, ^^'^ .,„^,,ose of nre;:aration ana 
with the DroadcastE for the pur.v^se oi . . 

subsequent penetrat ion . 

6, ;>^i ninr: and furthejL ^ ainiu. ; of teacher. 

one of the essential -asons why there is^s^^^ 

variety of Arbeitslehre ^^f ^J;^"^,?,^^ocSup Clonal , economic 
is that teachers' knowledge of ^he occup .onsidei .^hlv 
ind social factors in work ^^J^gJ^ !;;oisht that ..chers 

'1 maV oe inadequate. It is fenei-^xx^ ^ ^ 

;;ho haie previously ^ad some otner Pro.essio^ 

come to teaching ^-^^/^^i^.^^ii ; ^^ev were the firnt to oe 
teach the subject. So generally they they 
fsked to experiment witn _ Aroeiiolehrc ^e . ^^^^^ 

themselves did so on their ^^^^^^^^'raSle >ractical experience 
have thus r^- ready ol^^aincd consxdor-Di ^^^^ o.dvisers 

In teach-^ng the =--^°jj<^%'^^thertraininG o? teachers. But 
on Arbeitslehre m the f^^J^^^^^^r-enerally applicable _ 
for the time being ^^^f ^^^i^%^i°ilf Snd so further training 
teaching principles in ^^i^/^^ information on labour and 
is limited to separace l^f^^l°]^/lliQ^teA teaching models, ^ 
industry and ^^^e presentation of oe^^^^^ teaching principles 

lSr:;h!?n rve^fo^^yrSL'sufAclently well tested in 
practice . .-r. •> of 

under general arrangements for - J^J^^f ^ducaSonal 
teachers Ministries °f Education or indi .^^.^^i^^ in 

authorities offer varying degrees ot i ,^^^ 
Arbeitslehre. For example, as many s^s g^^^^n 

courses as PO^^-^^l^^^^^i^^^^f 'nd i^ Berlin with the 
bv the appropriate institutes ^na i ^.j^^i^in^ Party, 

co-operation of the School, and Indus y^.^^^^^ organise 
Othe? Lander (e.g. Hesse, f^^ineland r ^^.^ ^^^""^Hl^ 

weekly courses or courses If^^^'^^^^^ to familiarise teachers 
Thf t^ird television network - -^^,^.^,°/.?i,.ry school ana 
v,ith the requirements of the a^per ^^ention 

^^roui^afsote ^^TTr O^^n^^^ p, 
S;°fi?ut^e (TUbing^n) sch^^^^^^ 
correspondence the quainxe.. 
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Only in a few exceptional cases do Ministries of Education 
provide opportunities for larger groups of teachers to learn 
of developments in other LSnder or to atcend courses and 
conferences at recognised super-regional institutions; any 
such arrangements generally entail considerable sacrifices 
in time and money on the part of those who attend. 

Teacher training colleges ar^ proving slow to realise 
the need to organise special study courses and inde::endent 
lecturing posts in "Arbeitslehre" . So far Arbeitslehre 
lecturing posts exist only in the teachex-^ training colleges 
in Berlin, Bremen^ Plensburg, Kiel and Saarbrlicken. At 
these colleges Arbeitslehre can be studied by students as 
their first or second subject. In the training colleges of 
North Rhine -Westphalia, there are separate lecturing posts 
for the three technical fields of Arbeitslehre - technical, 
economic and domestic; but generally there is no joint 
planning by lecturers in the three fields. In all thw other 
teacher training colleges in the Federal Republic at least 
individual problems connected with Arbeitslehre are covered 
within other disciplines (political sciences, sociology, 
general theory of teaching); there are no plans for special 
courses in the subject. At most teacher training colleges 
practice in industry and social work is provided for suudents 
on a voluntary basis, but students make relatively little use 
of the opportunity because practice of that sort generally 
speaking has no direct bearing on the course or examinations. 
So there can be no hope that sufficient well-qualified 
technology teachers will be trained within the next decade 
unless appropriate measures are taken at once in the field of 
teacher training and further training. 

7- Prospects 

A fundamental scientifically established theory of 
technology teaching and a universally valid curriculum are 
considered by experts, educational policy-makers and teachers 
alike to be an urgent necessity for the future development of 

Arbeitslehre" in upper level primary and comprehensive 
schools in the Federal Republic. According to Herwig Blankert 
(h, page 172; et seq . ) costly, time-consuming research is 
required and at present the means cannot be provided out of 
the education budgets of the State or the Lander or by private 
endowment. Resources are not even sufficient to encompass 
and describe all the current experiments being conducted in 
schools (1), not to mention vetting them scientifically and 

./. 

(1) Apart from a specific survey of technology teaching 
conducted by the present writer with a grant from the 
Volkswagen Foundation and the help of the Cultural 
Research Institute of the Max-Planck Gesellschaft in 
1968/69 (pub. 1970) (23). 
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testing their reliability. All that we know of so far is 
a control cx:x-*r iinent which Friedrlch .voti conduotu-d in 
Frankfurt betv;eon 1968 and 1970 on six upper level ;,rl!r.ar:y 
schools to assess the project method in technology teachine' 
{2'')j Volume 7, o. 76 et r^eq.). tht? results of \^hich v;ill 
probably be published in 1971. Wo havo as yet no Information 
on Lichtenstein-Rother 's promised experiments in ui per level 
primary schools in North Rhine -VJestphalia (ip) or those planned 
by Wolfgang Klafki on comprehensive schools in Hesse 
(20, pafce 7p <^t seq.)- 

Despite its lack of secure foundations, th^i teachirif of 
technology is being introduced with increasing -vigour into 
all the Lknder. The curricula and guidelines xshich. have been 
provisionally proposed should be constantly set against 
practical experience and revised where necessary. It is^ 
to be particularly hoped that experience gained in the field 
in comprehensive schools will help towards the inclusion of 
"Arbeitslehre" among the subjects taught in all secondary 
schools, including technical and grammar schools] for this 
much is already certain and is proclaimed by all progressive 
educationists in every part of the Federal Republic - 
pre -vocational instruction of the ^^\rbeitslehre" type is no 
longer a need peculiar to upper level primary schools but 
is an indispensable part of the ^'general'' education of any 
young person in every branch of schooling in a modern 
industrial society . 
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APPENDIX 

Curriculum for 7th Class Metalwork 
8th Class Electrical Engineering 
9th Class Domestic Science 



Sources 



: 5, p. 8 et seq., p. ^1 et seq., p. 58 et seq 



^th Class 



Sabject: Metalwork 



Criteria i'. p3anni' g 
productior for 
personal jse 



Teac-i' g 



1. Total tirne 

2. Allocatic-i of ti-ne 
J. Premises 

U. Special aids 



leachirg eotives 

Kr.owledge 
Skills 



Pupils work on articles for 
their owr. personal use, 
designing them themselves, 
ard ir.akirig their own plan 
of work, taking account 
cf school workshop 
'''*cll:tles and availrble 
tiT3. Cost of materials 
tijst be wit^-.in the limits 
of ''*elr pocket money. 
Pupils p-ain experience of 
the qualities of various 
rate rials, their ov>a 
ability to use tools and 
riachines and tiieir 
ability, to produce an 
article, draw up a plan 
'^i work and carry it 
thro jgh , 



1. y perloas 

2. ^onbired perioas 

J. ClassrooTis , Tetal work 
shops 

U. Vocational troj-nin^r 
aias ffilms, tapes, 
slides, Dookiets"* 



TECHNICAL 

1. Drawin^eS 

A desi?j;r of t'le proposea article is su^niittei ti.e p^pil 
In tre form of a sketcj.. It must give as man^ views as 
are '^eedea for the exact defi'-itior of e article 

(elevation, section, plan) - perspecti.e ar3wi^^s are i ct 
r-eq iired. Drawings ana measur-enents are -'^ dore in 
acj'joixiance with DIN (Ger-nan Ind^atr^ Nor-"* sta-.aarxis 

(measuremer t lines etc., arrows, figures in -^illi-netres \ 

2. Ma terials 

Pupils oecome faniliar witn the aiffei«nt properties of 
uetals - steel, nrass, copper and aluminiuri - in relation 
to the working tecrj iques mentioned below, ard tre problem 
of corrosion. Artificial materials must be samplea and 
taken into account in planrang, as far as possible. In 
conrection witn tne article to be produced, pupils fi.nd 
oat how to select metal bars, shapes, sneets, tubes and/or 
smaller accessories fron scned les era catelog^es. Material 
is selected on the :asis of experinent (mtei'dea ase, 
appeararce) and takir.g account ol cost, 

;5. Techniques 

Pupils develop tne kr.ow ledge and tecMiiques required in 
carrjirg out the following operations, i.e. desigr ation 
of measurirg instruments, tools ard aids, rales for the 
haralmg d care of materials, correc*, procedure, 
iiicluaiiig accident prevertion. 



( r'j^iraCj + 1 rrillxmetre ) witn Steel r^ler, 
outside calipei'S, steel sq:iare and try 
sqjare . 

witn gaure, steel straignt-edge and * r/ 
square . 

in the vice witn accessoi'^es ^pr^tect^rs 
with hacksaw, 

witn taper fxle (specialists Murit file). 



Measurements 

Msrklrg ou^ 

Screwing 

Sawing 

Filing 
ECONOMIC 
1. Calculation 



Pupils must make preliminary calculations ot costs (main 
and secondary) comparing costs of different materials. 
Probable work-tine must be estimated. Actual use of 
materials and time are to be ^corded on work slips 
during execution. In a subsequent calculatior the 
actual facts will be assessed; the plans will oe corrparei 
with actual execution and deviations and their causes 
examined. Pupils mast be able to define the concepts of 
calculation, main materials ard secondar/ materials. 

2. Supf ly 

Establisnmert of type and quantity of material required. 
Sources of supply must be established together witn type, 
cost and quality of material (use of r-elevant sources 
of information). Pupils weigh up the inlormation ol taiiied 
and take their own decisions, which must be based oi' 
rational criteria. Planning of supply according to source 
and quantity (e.g. individual or group purcnase). 



I 



DECS/IEJT (71) 91 



Sjpervision 



Co- trii:utio'^ 
frorr of er 
s^. ects 



Contributiv-ns ( 
to vocational ; 
t^idst.ce ! 



Alterr*ative 
processes 



Examples of pro ects 

(a) Product io*^ projects 

(articles aid services^ 

(i) Analytical pro;ecis 

(surveys, practice, case 
studies ) 



3. O rganlsatio'- 

Pupils ''.ake a work plan 
giving the sequence of 
ell the most i:nportant 
operations ^e.i^. building 
instructions'. 7i\ey must 
use appropriate work 
slips ^partial operatlor, 
means, materials, time, 
special details). Places 
of work and facilities 
have to be allocated 
according to workshop 
regulations. 

SOCIAL 

Rep"ulatlons for workshop 
procedure rrust te discussed, 

ustified and agreed. The 
same applies to any penalties 
tor jortravention of 
."egulatlofiS. 

:onsi deration of various 
wa:,s of dlstributirg roles 
lor execution of partial 
operations included ir. the 
work plan. 

Any procleT.s of co-opeiation 
or disputes must be dealt 
with in t«-e iiist insta-.ce 
tj snail w^rk-^roups. An;, 
i>tnsolved questions may be 
discufsej t.., the whole 
work-firoup in order to 
tacilitate a ieclsion. 



Corparisor of tne 
proajct viiU tne 
jesi»?r , takm*; 
account of t.'ie 
pupil's owr 
evaluation. 

Crite'"ia : 

- acc^-ac^ ir 
•neas-irerie*.t 

- qualit. ot 
material 

- quality of 
work 

- appearance 

Exaf^inar i'j*: ot 
tirTiC ar.d cost 



Matne"iatics : ; Not yet 

, establJ-Shed 

measurement 
ol length, I 
right angles, 1 
calculation t 
of surface 
area ' 



Protection of 
surfaces: 

varnishing 
netal bumsh- 
ing 

tenpering 

met::ods of 
noljing 
togetr.er: 
glue 



(a) rail with hooks 
(ke> rail) 
book-ends 
napklnstand 
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rtr Class - Gatject: Electrical engineering 



Criteria Ir. pler.nlng 

production for ar. 

ir dividual contractor 



^pils make an individual 
ar*iJle, the quality ol 
rfhicb Is TTeasured against 
that of hand-made articles 
on the niarket. The 
iecision to make the 
article IS taker in 
a^-reeTiCnt wi vr. an 
Irdlvidual contr-ac tc^. 

Pla* infc' ar d execution 
aro ^o^ e ir ac::crdance 
v.i-A or'od potior 
'r?rulatlons . 

Mu.lel wo'^k plans are 
pr-ppar-ed p'^d estnulished 
Joi'.tly. ana post- 

jperntioi ''^l Or^lc jlatlons 
JTT' du' e 'oi ' ^ ly. 



^ri'_fy iepe ds 
-i''! io'-.ria i' 



supply 

5 school 



Teaching 

1. Total time 

2. Allocatlo'' 
of time 

Prc^iises 

k. Special aids 



Teaching ofcJf*c'-ives 

Knowledge 

Skills 



Jj6 periods 
Combined periods 



3* Classrooms 

metalwork shops» 
if possinle with 
individupl 
lig*^ting rm 
each workbench, 
seatirig at work 
level, >-pin 
earthed plug 
sockets 



TECHNICAL 

(a) Drawings ; The task Is presented to the pupils In the form of simple standard 
assembly diagrams, partial diagrams and circuit diagrams. In addition, an 
example of the equipment is demonstrated (comparison with drawlngj workings); 
pjpils, with the teacher, draw up a work plan baaed on a model plan which 
the> are snown, and they prepare drawings. The objectives set forth for 
gr-ade one metalwoik and circuit diagram norms apply to these drawings. 

(t) Material ; Choice of components, raw materials, seral-flnlshed products and 
read^-made parts Is made taking into account the use to which the article 
will be put (normal quality), the contractor's wishes and operational 
procedures (existing facilities in the workshop). Selection csn be made 
frorr among metals (construction and conducting materials) and artlflcal 
Tdterials (construction and Insulation materials) most commonly used in the 
electrical industry. Pupils get to know the qualities of the raw materials 
in r-elation to the work procedures mentioned below and their electrical 
qualities (aa conductors, non-conductors, semi-conductors) and their 
durability , upkeep, corrosion, wear). 

(c ) '^ork techniques ; 

>ie list irawn up under criteria for projects for personal use (metalwork) 
must be extended to include the following knowledge and skills: 

1. Insulating of wires with Insulating pliers. 

2. Tirnire of lead ends, soldering with electric soldering Iron (220 V/IOOW). 

J. Bending lugs with round-nosed pliers for making electrical contacts. 

4. Joldering of electrical connections with the soldering iron (220 V/yjtf); 
care ol the soldering Iron, 

Connecting/wiring up electrical components. 
6. Pinching for making electrical contacts. 

Observance of accident prevention measures in force. 

ECONOMIC 

''a) Preliminary calculation of requirements in raw materials and secondary 

materials for alternative methods of execution, comparison of the various 
methods of execution. Calculation or allowance of an additional amount to 
cover risks; comparison between own costs and commercial prices. Assessment 
of work and supervision. 

(b) Obtaining of customers through Inquiries and publicity. 

(c) Finalisatlon of material required, sources of supply and tenders. Drawing up 
of a list of parts and materials. Sufply plan according tf^ quantity, place 
and time. Independent purchase where appropriate. 

Payment of money orders by post, filling out of receipts. 

(d) Acceptance and confirmation of orders. Ulllng out of bills, registration 
of correspondence and vouchers. 

(e) Keeping a simple Incomp and expenditure account, management of cash and 
keeping of a cash account book. 
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Super visi-.' 



f y 'or ey or ^e' , 



: * , pa'/rnerit Test of ault- 



-1' t' 



''_*L"-ore»ier.sio'- of rjslress 



al i:-" \% lor- ;ts 



Test 3! rell- 



fr \ piRtr-ir.p- ;jor'k, 156 of '"o 1- pa I 1 S Zl I . 

pr vTPC*; copDc-r'isor. V etwee: article 73de 

pi" ^ Iwoik; i ie.'iti! icat ior jpj '.r.t- patto:' . 
' a li"' -^ja"^ ^0' oi SDecial 

tiSKs, --atiirejl :r,rai isatioi. X'^asareme. ts : 
^ ' • r.p ..^r }'{ er c . 

Qaal. o: work 

(1% ;i • 'e ' -cf eck raw ""^terials, fespeciall, 



sec\ ' viar . materials ara 



:rAL 

'pco^"' itio'- ol roles aid 
'ei: I ct'^v. II' social 
le a: i J' fif'ips; 



A ppea rarce 

Exarnir.atiop o. 
■*"ime an'i costs. 



reco^T iti.j 
exoectea: 



of "he roles 



Tr, ^ : 'tp puDll i" woi'kirig 
1*')T a rive', pdtten., 

.v^^.j-i coi.ti -u'or, 

e Supplier (ot 
n?iteriais^ bv the 
P'lpll. 

rcf-o "-'^^-.c ■i'f place, 
n>£!i*i»*, cta*i.s, rark ard 
:<'le as * he bflslc strnctui'ai 
tactc.r in ^ :ie social system; 

ret-orrj'io* ard fulfllnent 
•"'t r le e V appl Inr 

rcreral rules to spec 11: 'j 
Work situations; 

rational lehaviour in 
CO' t 11 cts of roles; 

recoiT.l tior of causes, 
posslLle chariels and 

ai lilt . to remain aloof irorr 
>fe's role arid to pass critical 
, 'idv^ment on now it is played 
(sanctions as the lesponse of 
ti'slr.PSE partre'^s). 



Cor 



1 :o"* other 
sut /eGts 



ContrlL^tions 
to vocational 
^'uldance 



AlteiT.atlve 
processes 



Matnexatics: 

Measji'enent of 
lergtn 

Measure-nent of 
S'iriace area 

I Calculatloi. of 
! c^s^ 

I 

j ''eas .'^'ner't of 
i ti-e 

1 (pioportioi , 
I pei heritages) 
I 

I Ph sics: I 
! Prirciples oi' elec- ( 
• trical engineering j 
I (pxxjpertles of | 
' elect! lolty, vol- ! 

tage, current, | 
' resistance, simple ^ 

electrical clrcultfi^, 

dli-ect current and ! 

a .terr.atlng current). 



>^ -rrespoiiaer'Ce, 

PiMicj ty ard 
aavertiseT.er t, 

CtitaluKues artU 
prospectuses. 



Not yet 
established 



Tlnplatlng 
by dipping 



Examples of projects 

(a) Production projects 

(articles and services^ 

(t) Analytical projects 
(surveys, practice , 
case studies) 



(a) Power supply unit 

charging equipment for 
small-size accumulators 
e.g. for portable radio 
and television sets, 
tape recorders and 
flash equiprnent. 

as source of power for 
the following projectg 
apparatus with flashing 
lights 



signal apparatus (model 
railway, model motorway, 
model airport) 

set point control 
equipment (e.g. 
thermostats ) 

door and window security 

components in lighting 
effects (lights for 
psrties, fairy lights 
etc.) 

Interoommuniaa t ion 

system 

intercommunication 
between 2 points e.g. 
living room - kitchen, 
garden gate - front 
door 

Light barrier 

switching on and off of 
any desired circuit 
e.g. lamps, wireless 
sets, etc. when passing 
through a light barrier 

in connection with an 
alarm bell for security 
of rooms 

Remote control switches 

manual remote control of 
any desired circuits 
«.g. lamps, wireless 
equipment, from as many 
places as required. 
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9*^ Cl'iss - Donestic sclerce 



I. ^ri erla for domestic 
scle-ce projects 



Teacnlrg- 

1. Total *:ine 

2. Allocatior of 
time 

3. Premises 

M. Special aids 



Teaci ^r.p- oi.,'ectlves 
Kj owiei*re 

^Kills 



v>^el plans should snow pupils 

'-e connection between 
tecL-ilcal, economic and 
social considerations. 
Planning 1m tne hone embraces 
income arn experdjtLire (use 
Income) planning of gainful 

jcvpatloi' ara planr.ln^ of 
'.ousef'old manap;emer t . 

I- t^e 9th class the T.ain 
r^'iphasls is on organisation 
on J lo'iv^-Tern' planning o: 
ra'riful activity ard housenola 
pcoriOTy from the fl-^ance and 
t_me points of view. 

"'i.iS teaching must show: 

'-1* the connection between 
occupation and household, 
work and consumptiori 
(establishment of criteria 
t rora the domestic science 
point of view); 

(t>) '"ousehold and family to be 
a sector that can be 
organised in accordance 
with rational decisions 
(abilit/ to rur a household 
and plan life rat iorial] y ^ : 

(c^ tne place and function ol 

the household (single persons 
childless families, and 
families with children) In 
the social context (ability 
to mirror social ard socio- 
political conditions). 



1. lUU periods 

2. "2 periods (lull 
class) 

72 periods {t^U 
class ) 

Classrooms 
Pooms loi r>ouse- 
nold tec>:niques 
ard textile work, 
possioly model 
house . 

U. letters Iron 
emplo /ers 

Number 

Year 



. Household plannl.^.g 

1. Identification of the various types of household (type 1: single pcrsor; 
type 2: 2 persons; type U: k persons) according to Income, age and sex, 
to sei^e as a basis for all further planning. 

2. Realisation of the fixed costs and variable expenditure in different 
households (household plan). 

^. Pupils learn of the various ways of obtaining a house (titles, owner 

Hats, loar« for tenants, etc.). 
U. Pupils learn criteria for the selection of a house or flat for 

households of types 1, 2 and U. 

Position (comraunlcatlons, distance from place of work, schools, nursery 
schools, shopping centre, contact centres, parking areas, green apaoes). 

Arrangements (number and size of rooms, connection betwen rooms, 
heating, sun, ventilation). 

Amenities outside the house (central laiindry facilities, chlldrsn'e 
playgrounds, storerooms, hobby rooms and conanunlty rooms). 

Rent and charges, rotes and taxes. 

Pupils are made familiar with information, advice e-d pntectlor 
organisations (e.g. New Domestic Economy, Tenants' organisations). 

6. Investment calculations for household equipment (use, length of life, 
acquisition and running costs). 

Assessment of useful life of household articles. 

7. ETvecutlon and filing of accounts, receipts, guarantee slips, contracts. 
Instructions for use, forms; long term timetables. 

^, Calculation of gain from various gainful occupations outside the 
household. 

Assessment of the housewife's activities. 

Drawing up of snort-term and long-term finance plans. 

Planning of use of Income, allocation of expenditure; establishment 
of sources of finance and methods of saving, comparative calculations 
on ways of obtaining credit and Investing. 

y. Getting to know the most important legal aspects of loan and savings 
co'-itracts; Insurance policies (liability, accident etc.); tenancy 
agreements; family law (engagement, marriage, community of earnings, 
law relating to young persons, etc.), 

10. Rational behaviour as a consumer: 

- assessment of personal needs according to urgency Tlnslght Into the 
significance of status symbols); 

- critical assessment of needs Inspired by publicity (suggestive and 
Informative publicity) 

- exercise of discretion towards the market. 

11. Aids to rational behaviour by means of consumer groups sharing common 
Interests : 

- possibility of organised purchaser solidarity; 
Influence on supply and legislation. 

12. Recognition of professional and private roles for the purpose of 
harmonlsatlon; occupational activity, family situation, family 
planning, political affiliation, participation In cultural life. 

1J>. Settlement of cor.flicts of Interest: 

- realisation of and consideration fcr the need for emanclpetlor. of all 
members of the family and correspoiidlng allocation of tasks. 



II. House" old -"anagcnert (experljjents to detenrlriC costs 
a-'d time) 

1. Pre- and post-calculatlor or comparative calcula- 
tion of rojsehold expenditure for t'.e varlo-s 
♦jpes of household (1, 2 and U), ij criteria for 
time cors.nptlon and expenditure. 

2. Market s>rve^ of goods and services. 

J. Pjpils oltalr knowled»5e ard skills concemi^ tre 
kltcfier as a place of work, i.e. work places aiid 
eqjlpner.t (preparation, cookir^, wasnlr.g -p). 

Arrange rent of work places. 

Pelative Tieasurements (DIN lc022, size ol t'le 
var'iOo.s pieces of equipTient) 

Desl^rns ard types of kltcnei . 

Rational selection and arrangeniert ot equipment. 

U. Tlrrie sr^d rotlon studies, deflritlor oi work routes, 
plarinlng of work procedures, coir.parlso: ol variOv*s 
fonrs of organisation. 

t. Calculation of Income end experdlture. 

Mar^geuent of cash and keeping of a nousenold 
cash book. 

t. Safety In the house. 

III. Pumlsnlnp; a flat 

pjplis plan the arrangement of a flat of types 1, 2 
ani U, In relatlorj to living requirenerts. 

?^^rT, 1 E.'' mg of rooms (basic equiptTipnt and 
possir illty of expansion, consiaeratior oi places 
fo" putting things and space for nioveT^nt e.j;. 
acc-,rdl-g to DIN iBOll); 

Material, torir. and function of fumisnln^;; 

Decora* loit (wallpaper, curtal-s, cs'^peta); 

Li^' 'An^: and colour problrms; ojsenola lirer, 
crockerf, cutler,, >^lass. 

IV. Dr-awm^ jp plans for the care, clothln? and feedir.^: 
ol babies ard Small children, hints on educatior 

1. Pregnant mothers 

- drawing up of rules of nehaviour during pregr^no; 

- collection of information on enploymer.t protection 
and insurance for mothers; 

- survey ot institutions advising and caring for 
pregfiant mothers. 

?. Care and upbringing of babies and small cnildren: 

- collection of a layette for thr new baby; 

- car'e of the new baby; 

- J rawing up a feeding plan for the first year; 

- siaj/es in ievelopment ir the first year*; 

- clterla for chouSing practical, safe, appropriate 
toys ; 

- symptoms o! illness in babies and small cnildren 
and rules of conduct for parerits; 

- Sources of danger to babies and small children 
ai/i first-aid in case of accidents; 

- compulsory and voluntary vaccination ( liects and 
reactions), notifiable diseases. 

F'T'.iliarioatlon with literature or. the up^ringir^: 
asid care of babies and small children. 

U. Occupations connected with ♦he welfare ard 
upbrir.girig of children and the tasks irivolved. 



Cc.trlDutlons 
froT otner 
s-r *ects 



Contrlfc^tlor 
to vocational 
orlentatlori 



Sociology: 

9.21 Past snd pre- 
sent function 
of the family. 

9.22 Position ol 
woman in 
Industrial 
society . 

^.23 Social assis- 
tance iroir the 
State, trie 
cofMrunlty and 
welfare 
associations. 

2.2U Famll, laws. 

'*.00 Man as a 

consuiuer In 
economic 
society . 

Biology: (Sex 
education) 



Not yet 
e8t<)bllshed 



Examples of projects: 

(a) Proauctio! projects 
(goods ar'd services) 

(b) Analytical projects 
(surveis, practice ana 
case studies) 



(b) drawing up of houeeiiola 
plans for household t>pes 
1, 2 and U. 

Obtaining and financing a 
nouse or ilat. 

Household maregeroent. 

(a) (b) P-umlshlrg a nouse or 
flat. 

(b) Drawing up a plan fcr tr e 
care, clotnirg and feeding 
of babies and small 
chlldrer . 

Hints 01' ui^ringing. 
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THE TEACHING OF TECHNOLOGY IN FPANCT^ 



I . Structure and organisation of the French sc:i:)ol system 

1.1 Compulsory primary education begins at the age of six and 
extends up to the age of eleven - or occasionally tv^elve In 
cases where pupils have repeated a class. Optional pre- 
school education for children from tv70 to six years" of age 

is provided in nursery schools « 

Vestiges of the old "pre-reform" system still remain in 
the form of primary school-leaving classes composed of pupils 
in the twelve to fourteen age-group who complete their atudiss 
in a two-year terminal course. 

1 .2 Lower secondary education 

The various types of secondary education which existed 
under the old system are progressively being replaced by a 
unified system which is more logical, more democi^atic and 
provides equality of opportunity for all. Unifoi^mity Is 
being achieved by the abolition of first cycles in the 
technical lycees; by the gradual closure of those sections 
of the technical colleges - which draw pupils fron^ the primary 
school-leaving classes (twelve to fourteen), themselves 
disappearing now, too; and by the conversion of the junior 
secondary departments in the classical and modem lycees 
and CEGs (1) (providing short courses) into CESs (2) enjoying 
administrative, educational and financial independence. 

Consequently, all pupils between the ages of eleven and 
twelve leaving the terminal class of primary scnool (i.c, the 
second year of the Intermediate course "cours moyen" ) will 
proceed to a CES for a two-year "obcervation cycle" jyi their 
sixth and seventh years of schooling, which under the French 
system are rather lllogically called Class 6 and Class 5* 

This cycle constitutes a common course for all pupils, 
the sixth and fifth "transition" classes providing specially 
adapted instruction for those who, by traditional standards, 
are for different reasons slightly retarded, i.e. from the 
point of view of their attainment in the two basic subjects 
(French and mathematics) and the two "stimulus" subjects 
("matleres d' ^veil" ) (history - geography and natural sciences). 

./. 



(1) Colleges d' enseignement g^n^ral. 

(2) Colleges d' enselgnement secondaire. 
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In the CESs there is. In addition, a guidance cycle also 
lasting two years. It is in the first year of this cycle 
(Class k or eighth year of schooling) that pupils begin to 
follow different paths and technology is introduced (see II). 

In this class a distinction is msde for the first time 
betwe en: 

- basic compulsory subjects including, French, 
mathematics, the first modem language and 
technology! 

- compulsory "stimulus" subjects including history, 
geography, natural sciences, handicrafts, art 
and physical education; 

- optional subjects including Latin, Gven', , a second 
modem language and inter-5ive study of the first 
modem language. 

In the following year (Class 3 or ninth year of schooling) 
the teaching is similar to. that of the previous year and 
completes the guidance cycle. The conclusions reached at the 
end of this cycle are decisive for the pupils' future. 

I -3 Upper secondary education 

From lower secondary education pupils proceed- 

- either to a short upper secondary course, with a 
vocational bias: pupils study for two years in the 

new secondary technical schools ("colleges d' enseignement 
technique') and prepare for the vocational training 
certificate (''Brevet d' Enseignement professionel" ) ; 

- or to a long upper secondary' course offering economic, 
technical, literary or scientific studies. Th..s 
three-year course leads up to the baccalaur^ats which 
permit admission to higher education where, once 
again, there is a choice between a short course In 
the institutes ard a long course in the universities. 
It should be mentioned that any pupil or student 
taking a short course can, on completion of this 
course, transfer to a Imz course. 
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II . The teachin,'; of technolot^y 

II .1 History and backgroiind 

The introduction of the teaching of technology in France 
can be attributew to the foresight and determined efforts of 
the Directeur General, Monsieur CAPELLE. The subject v^as 
first introauced experimentally in technical schools in 1965 5 
with the co-operation of technical teachers. 

Once an idea has been created, it needs a favourable 
climate in which to develop. That this climate ex-;sted can 
be illustrated by numerous quotations expressing the oonoem 
shown not only by specialist teachers, but by educationists 
of every kind. 

"r^anual work and lear ing-by-doing (replaced by 
initiation into technology) can also prepare the 
pupil for technical and scientific studies which 
occupy too small a place in our schools. This 
state of affairs, inherited from the dead past, 
must be rectified without delay." 

- Unesco document - 

"Secondary education must itself comprise 
technology courses and their graphic expression 
in order that every pupil may be able to integrate 
himself with the technical world we are living in, 
whatever may be the level at which he leaves school." 

- Unesco document - 

A far cry from the formal parting of dogma by the 
teacher, technological studies will be focused on tho 
technical object. 

"The technical object, more than the scientific 
object, can play the part of a mediator between 
nature and man, because while the scientific object 
reveals itself as analytical, abstract, even creating 
a sense of irreality, the technical object is seen 
to be synthetical, concrete and in direct relationship 
to nature. It organises different sciences starting 
from a finality v^hich has been lived and which gives 
it a kind of deep unity. It brings together intentions 
and laws." 

- Unesco document - 
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"Are our education systems - inherited from the not- 
too-distant past v;hen education was the preserve of 
relatively limited groups of people within a relatively 
stable society - suited to today's need for mass 
education and to a world undergoing rapid intellectual 
and material development? In the face of the explosion 
of scientific and technological knowledge, and of the 
profound economic and cultural changes which are taking 
place in traditionalist and modem societies alike, 
can we leave the structures, curricula and methods of 
the past just as they are?" (l) 

- Rene MAHEU, Director Genersl of Unesco - 
- Rabat Conference - 

"Teaching based on what is real and concrete could be 
very helpful to children from humble backgrounds 
during their first stages of secondary training." 

- Rapport sur la Jeunesse - France - 
and again in the same report: 

"if a statistical connection can still be found 
between success at school and social origin, it is 
mainly because the education system itself was 
conceived and developed for special types of irtellect 
and can be assimilated only by those who have the 
necessary basic knowledge. Too often there is 
confusion between aptitudes and initial intellectual 
acquirements." (l) 

The discovery of aptitudes involves the process of 
communication and where this is inadequate real capabilities 
may remain undetected, m spite of its bluntness and political 
overtones, we should like to recall the conclusion reached by 
the Italian Professor, Director of the Barbiana School on 
true culture , 

"it is inaccessible to the rich, because they are cut 
off from the masses, and to the poor, because of the 
absence of communication." 



ERIC 



Moreover, if our concern is to train scientific minds, 
capable of discovering and revealing causal relations, we must 
admit that this act of discovery is, in itself, a kind of 
article of faith and that the complexity of reality does not 
facilitate its analysis. Is this an explanation or a 
justification of the gulf that too frequently divides school 
5ind life? Common objects must be specially treated before 
-they find a place within the "hallowed precincts" and even 
scientific objects are subjected to a process of intellectual- 
isation, and rr.tion,-.li3r:tion in ';/hich pupil pr.rticipaticn is 
r.ll too rere, ^ x jr- 



(l) Translator's version. 
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The impartinp: cf l^nc-rledge remains a craft \7hich we 
have devised, and if oui pupils progress along the path oi" 
discovery it is mainly in our wake. 

Technology has attempted to proviae a solution to all 
these contradictions and problems. 

II. 2 Definition of technology 

In the context of v/hat has just been said. 
Monsieur CAPPELLE defined technology in the follov:lng terms: 

- "Education Nat j onale" : "L' option moderne s'enrichit". 

11.21 Technology is a language 

"... like mathematics, technology in lower secondary 
teaching, since it is based on a mode of expression, the 
dimensioned drawing, with its conventions, rules and logical 
combinations, is also a language: a language making it 
possible to study and know the mechanical activities, which 
are considerable- today , of our civilisation." 

11.22 Technology is a sub.jec': concerned with construction 

"Technological language, expressed by the dimensioned 
drawing, finds its applications in activities of analysis 
and synthesis starting from objects - machines^ for example - 
conceived by man to satisfy his needs ... Mechanical entities 
offer (by comparison v/ith biological entities) obvious 
advantages: they are much simpler; one may choose among 
them the elements of a progression easily achieving the 
transition from the simple to the complex ... Moreover, 
while analysis is relatively easy in both cases - disassembling 
or dissection - synthesis, on the other hand, is m.uch easier 
in the case of mechanical entities =.." 

II. ?3 Technology is a science 

"Technological reasoning coincides with scientific 
reasoning, one starts from objective consideration, one 
advances by a system of successive trials, one finally reaches 
a general viev; of the phenomenon analysed, sometimes a law ... 
Technology, through its methods of anslysis and synthesis, 
is therefore capable of establishing bonds between physics 
and mathematics, and a;*/akening the curiosity and aptitudes 
of pupils to the immense field of the experimental sciences. 

11,2^ Technology is a means of culture 

Moving on from these pedagogic considerations, and 
indicating the true place of technology among the other subjects 
which have for many years figured in our curricula . . . 
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^ Technology is a means of culture in the sense that 
Valery understood it, that is, a means of situating oneself 
in relation to the modem world, in the technical and human 
aspects which characterise our civilisation." 

11.25 The aim of technology teaching and its medium 

Technology as a school subject was previously optional, 
but will be compulsorjr (see para. 12) as from October 1970. 
To comply v/ith the definition given above, it will be centred 
on a technical object, that is, some object designed, developed 
and manufactured by man to fulfil a specific purpose. 

For teaching purposes, the object chosen will be: 

- sufficiently simple for its purpose to be obvious; 

- a well-knotvn common object so that the pupils can 
write and talk about it rcddily T/ithout tho help of 
the teacher. 

The truth to be discovered about this object should, 
above all, be obvious and should require no more than the 
perception of the relationship between the various parts of 
the whole. 

For psychological reasons, the object will be: 

- mechanical, because children generally (and particularly 
those in the thirteen to fourteen age-group) are 
interested in movement and are keen to study relationshinc 
within objects that move. The motivation is obvious, 

and the teacher acts merely as a catalyst and an 
organiser of living research. 



o 
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III. Brief analysis of the syllabus 

The essential topics are the two elementary functions: 
translation and rotation. To these are added transmission and 
transformation of motion to make the syllabus more complete, 
and to satisfy a curiosity which we witness every day and 
penetrate the complexity of reality. These topics form part 
of the study of elementary kinematics whose analysis, in 
addition to the logical reasoning which we emphasised earlier, 
calls for: 
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- cUagrammatic representation of an abstract concept 
which s'crips the object of its tancible qualities 
and reveals its elementair function and essential 
internal relations; 

- measurement and observation of their numerical 
expression v/hioh, carried out accurately, form the 
basis of all scientific work; 

- graphic representation of the measurements and 
their analysis; 

- mathematical interpretation of the graph; 

- the dismantling and reassembly of the object which 
requires the ability to pick out from the whole 
co-ordinated unit the main parts, the secondary 
parts and their connections, and involve both 
logical thinking, mechanical intuition and manual 
dexterity; 

- the child^s creativeness and inventiveness applied 
to concrete objects v;ith results that can be 
immediately checked. (This opportunity is so 
rare in education that I feel it should be 
emphasised . ) 

and also 

- Graphic expression. 

I shall not dwell on the qualitjes required and the 
aptitudes developed. In spite of the limits quite justifiably 
imposed by the time-table and official instructions on ^he 
"apprenticeship" in this subject, it can be asserted that 
this "language , which is increasingly essential to 20th 
century man living in a technical civilisation, is of great 
value during this guidance cycle when aptitudes are being 
discovered and vocations aroused. To quote Teilhard de Chardln 
"whether we like this fact or deplore it, nothing more surely 
or more exactly characterises modem times than the irreoistible 
invasion of the human earth by technology" . 

By its choices, content, context and pedagogy, te:jhnology 
aims to break dovm the artificial barrier of prejudice between 
the two cultures - the arts and the sciences - and we hope 
thereby to encourage better recruitment for technical education 
in order to meet the need for a more rational distribution of 
skills v/hich the nation requires. 
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• 1 Cl ass 4 

I shall confine myself to the introduction and the four 
chapter headings forming the syllabus "Technology and Physics 
Mechanics . The list of objects to be studied is given as a 
ruide, and judicious selection by the teacher should provide 
a method of analysis which will bring out the technical 
junctions and their logical organisation. The method of 
analysis leads on to graphic expression, measurements, and 
consequently, the problems of indicating dimensions or values 
Only elementary dimensioning will be taught. 

The free choice of objects should enable the elementary 
technical functions to be introduced: 

attachment 

- guiding 

motion and transmission of motion. 

It should also permit the introduction of the following 
concepts in physics-mechanjcs; 

- measurement of length and arcs (angles) 

- concept of force, weight and mass 

friction between solids. 

It is clear that a techhical object, however sample, 
cannot illustrate one phenomenon only and the distinctions 
below are made according to the dominant feature. 

I, StxAdy of a technical object selected from a 
group of objects involving the principle of 
translatory motion. 

II. Study of another object from a second group 
whose construction calls for precision, in 
order to introduce: 

- the systematic study of guided translation, 

- the concept of linear measure, 

- elementary functional dimensioning. 

III. Study of a technical object from a third group 
comprising elements, the deformation of which, 
produced by stress, can be measured to facilitate 
comprehension of an abstract concept: force. 

IV, Technological study of a measuring Instrument: 
scales. 
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For readers who are familiar with th&-^ report on the 
^^ourse "Technology teaching in lower secondary education in 
Prance", held at the International Centre for Pedagogical 
Studies at SEVRES in Prance, from 11 to 1? October 1?68, it 
is iTiportant to mention and explain the difference?: betv/een 
that report and this paper. 

Earlier conceptions virtually limited study to the 
xinemstic aspect revealed by technical objects. In tiio 
sense that motion cannot exist without force ^ we were imposing, 
xn a very arbiti^ary fashion, a system of study in keeping 
neither with reality nor the pluridisciplinary nature of 
technology. Despite the chojces necessary in any study jn 
order to avoid popularisation or the mere satisfaction of 
curiosity, xve have sought to reintroduce, from Glass 4 
onwards, the "physjcs" of the phenomena studies and, in 
particular, the problems of measurement and the concepts of 
force, v/eight and mass. These concepts, v/hich are inseparable 
from the concrete objects from which they emanate, are thus 
given due prominence in our syllabus. 

TIT. 2 Class 3 

The important items of rotation, and the transmission 
and transformation of motion could not be included in the 
Class syllabus. They v7ill therefore const j bute the first 
part of the Class 3 syllabus, the final draft of v/hich is 
currently being examined by a committee of experts, but 
transmission vrlll be confined to the study of gear-vjheels, 
and transformation to ccrew-nut and rack-and -pinion svstpn<r^ 
which involve the use of two measui^xng Instruments based on 
different pr-^^^iples^ the screw-type microTjeter (generally 
for elongation) and the dial-type comparator (genernlly for 
deviation). This syllabus reflects jts author's desire to 
return once more to a field common to technology and physics, 
that of measurement, its limitations and quality. 

The second part of the syllabus v/ill still contain, but 
in simplified form, a chapter on electricity covering only 
the study of simple circuits and their standax'dised description. 
The main units of measurement of electrical currents will be 
given (voltage and strength) and safety regulations for the 
protection of the user and the plant itself will be indicated. 
An item of household electrical equipment will be studied 
technologically and experimentally and pupils will be required 
to read and Interpret the particulars given by manufacturers 
on common appliances (power, voltage)- The concept of 
electrical energy and the reading of a meter will be among 
the subjects dealt with. 
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III. 3 Implementation of the syllabuses 

The extension of technology to all sections could be 
obtained only by cutting down on the time allocation: this 
is fixed uniformly at tvjo hours per week only, but in 
compensation ; 



technology is established as a basic, compulsory 
subject common to all courses. It will be taught 
by one teacher who v/ill be required to bring out 
the kinematic and physical aspects of the object 
studied and express these in the form of a logical 
table, a technological diagram, a graph expressing 
the results of measurements, a mathematical 
relationship, and an industrial drawing fulfilling 
the most elementary standards for marking dimensions. 

the number of pupils will be cut dc^n to that for 
practical lessons and will generally be under twenty, 
with an average of about sixteen. 

no distinction will be made between boys and girls 
and the classes, which will generally be mixed, will 
thus be characterised by a strong, stimulating 
competitive spirit . 



These are major innovations reflecting a considered 
educational policy and designed to compensate the reduction 
in time allowance. 

Note should be taken of the deliberate wording in the 
Class 4 syllabus^ study of an object selected from one group ... 

The use of the indefinite article indicates that only one 
object will be studied, but it also implies that teachers are 
free to select, from a list which is merely a guide and not 
exhaustive, a particular object from the group which they 
intend to study in its entirety. It is obvious that if the 
study is confined to one object, it will be easy to establish 
analogies and to make comparisons from which the characteristic 
of the group can be deduced. 



IV. Buildings and equipment 

IV.l Buildings 

I think it is worth repeating that, in spite of the 
oresence of the technical object and the fact that it has to 
be handled, dismantled and reassembled, technology in French 
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education is not a v^orkshop subject and this fact determines 
the structure of the teaching roorns. These shoul^i -^.Iso rc^et 
the requirerjents of a school unit - or monomer; to borrov; a 
term from chemistry - of betv;een 600 and 7C0 p^pils. This 
v/ould correspond to an average of four to fivu fourth-ye^.r 
classes and a similar numiber of third -yerr classes, v/ith 
about thirty to thirty-tv70 pupils in each. For th-:- technology 
lessons, these classes would be divided (see ITT. 3) In t^'O 
to form eight to ten groups in both years, each requirini: 
sixteen to tv/enty hours' instruction. Tv/o full-time tcdchers 
and two technology rooms v/ould thus be needed. For tirre-tablc 
purposes, it is desirable that these two rooms should be 
interchangeable; we fire thinking in terms jf a multi-purpose 
room v;hich could be used at any stage in the syllabus and for 
any type of lesson. The tv/o technology rooms, ? x 10.5 metres, 
should be located on either side of an equipment room 
7x7 metres and placed at an angle to the laboratory benches 
fixed to the two long sides of the classroom. Eajh bench 
should be provided with the necessary gas, electricity and 
v/ater supply fittings controllable by the teacher alone. The 
teacher should have a fully equipped, bench facing tne pupils 
to enable him, if necessary, to carry out experiments which 
are too difficult for the pupils, or set up demonst ^^ation 
models. He would obviously have a large blackboard or other 
type of board v;ith a screen which could be lowered for 
projecting films, slides or transparencies. His audio-visual 
aids would be either projectors or overhead projectors. 

IV. 2 Equipment 

There is a v/ide variety of equipment avai'^abls to the 
teacher and pupils™ 

- technical objects . For example, a flat door-bolt, 
a sliding bolt, a latch, a .^ock, a punching miachine, 
parallel vice jaws, a fruit stoner, a door-stop, a 
bicycle pump, etc., used in studying translation under 
the Headings I, II and III (see ITI.l), The study 
of rotation calls for the use of pullies and various 
types of v;heels; cog-wheels, which can be examined 
separately or assembled in a reduction gear unit or 
gear-box, etc. 

Class 3 requires the technical equipment necessary 
for making simple circuits, a pocket torch^ a bicycle 
dynamo, a household electrical appliance. As stated, 
the list is not exhaustive and, in addition to the 
technical objects supplied to the school as a guide 
by the Ministry of Education, each school has an 
allocation which the teacher can use to supplement 
his collection for his own teaching purposes. 
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- measuring devices used occasionally as technical 
objects^ for example, rulers sliding calipers, 
dynamometers and scales, micrometers and comparators. 
One could also add standard slip gauges, limit 
gauges, protractors, etc. 

Mention should also be macle of the main measuring 
instrurr;?nts used for electricity^ ammeters, voltmeters, 
pov;er meters, oscilloscopes. 

To eliminate any danger, the current is supplied 
through individual fittings to the pupils' tables 
and is available at 24, 12 and 6 volts D.C. or .C . 
with a maximum v;attage of 120. 

- teaching or demonstration apparatus , consisting mainly 
of models designed to explain a complex technical 
object or to illustrate one of its characteristics; 
many of the models will be built by the teacher himself. 

- equipment necessary for the chemistry side of the 
cours e; this Includes the usual laboratory glassware 
and basic chemicals, and also technical objects such 
as Bunsen burners, blowpipes^ etc., an internal 
combustion cylinder, etc., and thermometers for 
reading temperatures on the Celsius scale. 

- simple dismantling and assembly tools supplied to the 
pupil and forming his own collect j on. 

- finally, the teacher will have a good range of tools 
and small machine-tools for making the models mentioned 
above . 



The importance (v/hich we consider vital) of technology 
in pupil guidan-e (see VIl) brings it into contact with many 
subjects calling for verbal expression, observation, 
visualisation of space and abstract concepts, manual dexterity, 
I have already mentioned French, natural sciences, mathe-matics 
and art (drawing). Hov/ever, there is one particular subject 
which is directly linked with technology, namely handicrafts, 
waich are taught one hour per week to groups of the same 
composition as for technology. 
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Activities related to technolofy 
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The observation of the uechnical object and its design 
could be Gupploinented by the jctucl c Jiistruct Ion wf t^lie ^bjoctj 
or part of it. This would "complete the circuit'* and enable 
us to check l:irnediately the quality of the preceding phases. 
This third, or practical;, phase - v/hich could n^t oe included 
in the tv/o hours allotted to us - could be made very 
meaningful throut^h co-operation betv/een the :echnolof5y and 
handicrafts teachers. V/e consider such co-operation to be 
of primary irr:port?nce and believe that the v/eekly hour 
allotted to the handicrafts teacher will enable hi::, to round 
off the technoloj^ical training of our pupils. 
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VI . Initial and in-service trainln;; of te-chcrs of technology 

VI. 1 Definition of the problem 

The introduction of the compulsory teaching of technology 
will affect about ^460,000 fourth-year pupils in our secondary 
schools. At present the number of properly trained practising 
teachers is sufficient for l60,000 pupils (hither optional, 
technology teaching will become progressively conpulsorj'^ as 
staff and equipment become available). We therefore need to 
train teachers for 500,000 Class 4 pupils divided into groups 
of a maximun: of twenty, which means 15,000 groups requiring 
30,000 hours of i:eacning. To simplify calculation, will 
assume that the requirements for Class 3 will be the same. 
Consequently, 60,000 hours of teaching wall need to be provided 
with a specified period of time. 

Under the French school system there are two tvpes of 
teachers, the "lycee type*' possessing r-. secon&arir teacher's 
certificr?te (CAPES* certificat d' aptitude a 1* enseignement 
secondaire) and the "CEG type" teaching in the general 
education colleges (colleges d* enseignement general) which in 
some cases may be integrated v/ith the secondary education 
colleges (colleges d' enseignement secondaire) (see 1.2). 
This second grouo of teachers will provide about a third of 
the instruction,' i.e. 20,000 hours? the dual qualification 
required of them will necessitate the training or re-training 
of approximately 2.000 teachers . The first group v;ill be 
required to teach 4o,000 hours, which will also mean a 
minimum of 2,000 new teachers. Such, then, is the problem 
to which there is clearly no immediate solution. 
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VI. 2 CEG teachers 

For several years the training of these teachers in the 
"Centres Aeademiques" has included a thorough practical and 
theoretical basis for teaching technology, but the output of 
new teachers (300 per year approximately) means that earlier 
graduates, trained solely for teaching physics and chemistry, 
v/ill need to be retrained. These retraining courses, 
encouraged by the General Inspectorate, are oeinfx organised 
by the Inspecteurs d'Academie" or by departmentc-»l inspectors 
with the assistance of teachers of technical subjects and a 
number of physical science teachers. Organised on a voluntary 
basis, the courses are particularly effective, but they need 
uo be developed in the light of the experience gained so far. 
They include courses in drawing and technology (totalling 100 
liours) and discussions on teaching methods. 

VI . 3 Lycee teachers 

Since the beginning of the 1968 academic year (ministerial 
circular of. 11. June I968) all rxeisr physics teachers are. given 
a course in technology during their professional training 
year, that is, between the theoretical and the practical 
examinations for their teaching certificate. This 6o-hour 
course is inadequate from the point of view of theory and 
includes virtually no instruction in teaching methods. 
Moreover, it does not prepare the future teacher for his 
role as a guide, to which we shall return in paragraph VII. 
Vie envisage a minimum of 150 hours, probably spread over two 
years, leading up to a theoretical and practical examination 
to be included in the physical science teacher's examination 
which would be changed to "Certificat d' aptitude professionelle 
a 1* enseignement de la technologie et des Sciences Physiques" 
(certificate for the teaching of technology and physicai 
science) . 

VI A Le ngth of the transitional period 

We think that it would be unrealistic to spread the 
training and retraining programme, and we are considering a 
four-year plan covering the period 1970-7^; we earnestly 
hope that this ti.ne-limit will be respected. 
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VIT* A ssessment of results and research 

VIT.l Results 

7 shall ^ake a ciistincti^^n bctv;cen tl-e results as they 
affect the teachers and as they affect the pupils. 

VII. 11 - In the course of my many visits I have often 
talked with the teachers. Generally speaking they arc 
-increasingly interested in a subject vjhich initially was 
unfamiliar to them. Physics teachers are discovering the 
connection between technology and physics and thereby Improving 
their own knov/ledge. They are discovering the value of the 
diagram and the dravring, and the influence on their teaching 
of the active methods - observation, analysis and study of a 
particular object - employed in technology classes. 

VII. 12 - The pupils are of very different levels and it 
is remarkable that all of them are so keen on technology that 
they find the tv/o-hour period short. For the first time in 
their lives ^ perhaps, they feel that they are contributing a 
personal grain of knowledge and finding a solution whose 
^^alidity they can check. They can handle a familiar object 
and rediscover it; they can apply a geometrical relationship. 
This kind of work becomes a fascinating game, and the main 
problem for the teacher is to go beyond the game stage, 
beyond the facil satisfaction of curiosity, and elicit the 
effort needed for reasoning and for interpreting vrtiat is 
r.bsei^ved. In this atmosphere of activity the pupil behaves 
in a natural way and his innate abilities can be readily 
perceived by the skilled observer. Technology constitutes, 
in itself, the battery of tests necessary for pupil guidance - 
v;e shall deal at greater length with this esoentirl feature 
in the next paragraph (VII, 2) - but without any external 
prompting, th3 pupil in the technclDgy ol^ss undergoes a 
profound change in his motivations. 

- As an exception v:e conducted experiments ^*'ithi 
technology i"^ the classical sections vjhere Latin 
is studied. The results obtained were very 
satisfactory: the teaching of this subiect arouses 
an interest in things scientific and technical 
which v;ill be useful in pupil guidance. 

- The pupil in the '^modem^^ sections makes real 
contact with the technical world and ::pontane ^usly , 
without any analysis of his abilities, decides to 
continue his studies in the technical lycee. This 
phenomenon is very noticeable and fulfils one of 
the set aims (paragraph III preamble). 
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- Finally, it is quite impossible for com, le*-e failures 
to occur in technology because the possibilities are 
bo numerous. But quite frequently there is unexpected 
success for the pupil who is considered to be -nediocre. 
I need not emphasise the psychological value of such 
sjccess and the shedding of certain inhibitions v\rhich 
goes with jt - consequences whose beneficial effects 
may be transferred to other subjects - but above all 
there is a positive opening towards a career. 

VII . 2 Pedagogical research 

To conclude this paper I should like to mention the 
research initiated and directed by me at the Academie d'AIX. 
Two people are in charge of the project" a highly experienced 
psychologist who is responoible for a course at the University 
)f AIX on the psychology of the adolescent and also teaches 
at the Marseilles Institute for Human Biometry, and a Director 

Physica] Sciences and Technological Studies who is in 
charge of the training and retraining of technology teachers, 
"hey are assisted by a team of teachers and guidance counsellors 
•«rtiom they call together periodically to discuss and determine 
t.ie lines to be followed. The results already obtained are 
encouraging, and it is planned to extend this research to the 
Academies of Bordeaux, Paris and Strasbourg. J am enclosing 
for information (Appendix l) the m.ark-sheet which each teacher 
is asked to complete in the course of the year for each pupil 
in his class. The headings are defined more fully in Apoeudix II. 
When preparing each lesson the teacher decides which phases 
will enable him to discover the abilities numbered 1 to 15 o^,, 
more likely, in the course of a single lesson, half of these. 
During the lessons he concentrates his a^' ^ntion on four -^r 
rive of his pupils and fills in the obser-. jtion form after the 
lesson. In the course of the year this form will have been 
used approximately eight times for each pupil and the fifteen 
headings will have been examined at least three times, thus 
providing the teacher with a very .11 guidance dossier. 

There are many questions for v^hich objective ?.nswers 
cannot yet be supplied, for example; comparative behaviour 
of boys and girls, effect of nixed classes, advantages of 
using simple or more complex technical objects, effect on 
future guidance and intellectual development, etc. V/e hope 
that the current research will provide an ansv.-er and help 
perfect the guidanoe procedures at the end of the lower 
secondary course. 



A. PAYAN 

Inspecteur General de 1 ' Instruction Publique 
(General Inspector) 
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A F P END I X 



II 



DEFINITIONS 



A. 



INTELLIGENCE A.HD APTITUDES 



i. 



Aptitude for ob so r'/ation and neasurlr.r" 



Interest in the object, attention, nethod in 
observation. Sharpness and accuracy of obserA^ation 
and measurements. 

2. Sense of space and Keometrical forns 

Ability to visualise the object and its components in 
space and tc represent the shapes accurately. Ability 
to carry out the reverse process in readinc a drawing. 

3. Cen';e of mechanical functions and relations 

Aptitude for functional analysis of the object and for 
synthesis, before or during dismantling or reassembling. 

4 . Sense of abstract relations 

Ability to think in the abstract and ^'^enoralise from a 
roal situation or object: awareness of ix-lacions between 
numerical results and sense of the physical law or 
mathematical relationship.' 

■3. Inventiveness and constructive imagination 

Aptitude for the process of rediscovery. Sense of 

making utmost ur;o of :jv;_il^bl'.' ncr'ji;.-, Roeouroofulneos in 

imagining appropriate solutions. 

6. Ability to react t > a new situation 

Speed of reaction (correct) to the unexpected in 
observation and reasoning, 

7 , Manual dexterity 

Dexterity in handling the object and producing a 
drawing. 
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B. MEANS OF EXPRESSION 

8. Ability to drav/ diagrams 

Ability to grasp the essential and represent it ir 
a simple and intelligible fashion. 

9. Ability v/lth symbols and drav/ing conventions 

Aptitude for the language of drawing and the use of 
symbols. Acceptance and comprehension of the rules 
of standard technical drawing. 

10. Aptitude for correct verbal expression 

Ability to present observations and explanations 
clearly and simply, using correct terms and flexible 
constructions . 



PERSONALITY AND CHARACTER 

1 1 . Technological -curiosity 

Interest in the technical environment. Curiosity about 
technical solutions for various needs. 

12. Enthusiasm for work and sense of initiative 

Spirit of enterprise; desire to take initiative; 
desj^re for achievement. 

15 . Perseverance in research and application 

Will to succeed; sense of sustained effort; eagerness. 

l4 . Intellectual Integrity 

Scrupulousness in reasoning, measuring and calculation. 
15 • Desire for perfection in work 

Care taken in carrying out the various operations, for 
example in reassembling the object, making models, 
and carrying out experiments. Neatness of drawings 
and exercise books. 
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A P P r II D I X ITT 



PEDAL OPERATF.D DOOR-STOP 

Teacher' s scheme of work 
by P.J. Chirouze 



PRELIMINARY REMARKS 

- The lesson is given in Class 4 (pupils aged thirteen 
to fourt-3en) . 

- The pupils have been studying technology for 
approximately two months and have examined various srr.all 
objects involving the principle of translation^ e.g. flat 
door bolt, sliding calibre, "fruit stoner", punch, etc. They 
have so far done six to seven simple drawings. 

- The choice of a door-stop illustrates fairly clearly 
the aims pursued in the teaching of technology. Knowledge 
of this device is obviously of limited importance from both 
the theoretical and practical points of vie"j. 7ts study is 
justified solely by the exercises connected with it (hence 
the importance of the careful preparation of such a lesson). 

- A variety of exercises can be devised depending on 
the approach adopted j for example' 

A. Exercises based on the object itself. 

B. Exercises based on a need or on a problem 
(variant of the previous lesson). 

C. Exercises based on the drawing (complement 
to the previous lessons). 

In this document we shall confine ourselves to^ lesson C 
Readers requiring fuller information may consult a oooklet 
published in October I968 by the Regional Centre of the 
Academie of AIX entitled "Technology Lessons for Class 4 
Pupils". The booklet is v^ritten by P.J. Chirouze, Director 
of Studies at the Regional Centre of Aix en Provence witn an 
introduction and psycho-pedagogical commentary/ by P. JUii, 
Director of an "Ecole Nornale" . 
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r 



Screw on to spindle 2 



Opening in casing 5 



?iubber ring 



Fashers Z 12 N 




Bond-headed screw 05 



"GIRSTOP" DOOR-STOP 



Scale : 1 
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C. EXERCTGiJ EASFD ON THE DRAVflNG 

The otject of the lesson is to study a .-lechani si-i froir 
a drawing. 

The drawing shows a door-stop ("dirstop" make) of a 
rather more complex type than the one used in previous 
lessons (ETF make). The lesson is therefore an exercise 
in reading the drawing. Tt follows logically and rounds 
off either Wesson A or lesson P. 

We suggest the following procedure; 

I. PRESENTATION OF THE DRAV^ING (first complete 
cross-section studied ty the pupil) 

- What does it represent? (read the jnset)j 
what is the scale? 

- This is a cross-section: how can you tell? 
(shading) ; 

- VJhy was a cross-section necessary? (casing 
over hollow parts) . 

V.;e have already studied the simple cross-section of a 
component part; what you have in front of you is the cross- 
section of an assembled unit. 

The diagram gives only one view and thus it is jn-possible 
to define all the component parts fully. However, it shows 
their relative positions, their relation to one another and 
the way each one contributes to the working of the whole unit. 

How can the varicus parts be distinguished? (Reference 
numbers, direction of the shading) . 

Is the shading identical everyv;here? (Standardisation). 

N.B. {my be brought in later) The cross-section cuts 
through the axis of the spindle- has the shading been_ 
omitted? (The convention is not to show a longitudinal 
section of a solid part.) 

II. INDIVIDUAL INTERPRETATION 

1. The pupils are asked to study the drawing of the door- 
stop and compare it with the one studied earlier. 

- Similarities and differences are noted on the 
blackboard . 
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- This exercise calls for observation and imagination 
(discovery of shapes and novenent). It is made 
easier by the study of the object itself in the 
preceding lesson. 

2 . Correction r 

(a) Similarities • 

- Same principle used: rubber pad guided in 
translation . 

- Looking obtained by the principle of wedging* 

- Automatic release . 

(b) Differences 

- Addition of spring No. 12. 

- Pad fastened by means of screv/. 
3 • Conclusion 

The essential difference is the use of a third spring: 

VJho has understood its function? This will be revealed 
by a study of how it works. 

III. STUDY OF HOW THE DOOR-STOP WORKS 

Firstly, on the drav/ing mark lightly in pencil the 
cottom of the door and the ground (to simplify matters the 
bottom of the pad is level vnth the bottom of the door). 

1 . Operation 

Let us imagine that" 

(a) The foot Is pressed vertically on part No. 1: 

what happens? Mark on the drawing the parts which 
move, (+) , those which change shape, (-) and those 
which remain fixed, fo) . 

- Before the pad touches the ground (column l). 

- After the pad touches the ground (column 2) 
ignoring change of shape. 
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- Reference No. 1 2 3 4 ^ 6 7 B 9 10 11 12 1^ 1^ 1 
^igns - Before + + 0 0r^ + + +- + + + 4 4 4 

- After +4-0004-4-4--0 + - 0 ( 

(b '1 he foot movement is stopped, what happens? 
Ihe stop is locked in position. 

^c' 7'he foot is pressed on the pedal (3). The stop 
is released. 

)iac^an sho^vinc operation (Figure 8) 

fa' 



(C) 



onow what the purpose is: shov: how the 
door-stop works, ignoring the details 
of construction, in the diagram we have 
selected the lower position (with the 
door held in position) . 

Assist the pupils with this difficult 
exercise . 

- Be^rin the diarram on the blackboard 
fdrav7 the door, the ground, ti-^ie pad; 

";]"ieck tlie work as it procuresses 

Make comments. 

Ask j'or the exact position of the 
stop (8) in relation to the top of tlie 
casing. Let the pupilc find it 
themselves, "^^orrect C'' = a 4 b). 




'ijeckin::: 

Add reference marks to the diagram: 

he pupil v;ill be required to indicate ttie fuuction 
opposite the mai*k . 

h . '/Uiding of the moving parts 

- Before contact with the ground. 

- After contact with the ground. 

- Justification for the large amount of play in llie 
intermediate space 'it does not form part of tl e 
guiding mechanism so sufficient plav is allowed 
to avoid the problem of centering). 
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r/, NAMES OF PARTS 

This exercise is not Indispensable r hov/ever^ it 
familiarises the pupil v/ith the technical vocabulary and may- 
add interest by the use of a term v/hich suggests jts function. 
For example, 

1. Control pedal. 2. Spindle. 3. Release or locking 
pedal. . .Looking spring. '3. Casing. Return-spring. 
10. Cylinder, socket. 11. Piston ring. 12. Pressure 
spring. 13. Cylinder botto^:. . Pad. 

V. PLAN FOR ASSEr^LY 

The pupils nay be asked to do this exercise even if the 
object used in lessons A or B had not been dismanT;led. 
Generally, the pupils are interested in it, and it is a 
good subject for reflection calling for a variety of aptitudes 
imagination, method, sense of space, ingenuity. It is also a 
very revealing test. 

The pupils assume that the sixteen parts are placed in 
front of them and they have to imagine the successive steps 
for assembly, noting them as they go along. 

A system of symbols is adopted ^ the systerr -iriven below 

is quicks clear and enables a quick check to be made to 

ensure that no part is forgotten. (Count the number of 
reference marks . ) 



a = 


2 + 


11 (rivetted ) 


b = 


10 + (a) +12 + 13) (crimped) 


c ~ 


(K 


+ l4 + 15 (screv/ed) 


d = 


'3 + 


(c)+9 + 7 + 7 + C+ 4 + 3 


e = 


(a) 


+ 1 (screv/ed) 


r = 


(e) 


+ 8 



(The components of each sub-unit are set out in the 
order in vjhich they a^e taken.) 

Allow the pupils time to search. 

Check . 

Possible variants. 
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VI. DRAWING (to be carried out in a later lesson) 
■'-.ub.lect : A very siinple exercise in construction. 

Show pedal No. "5 by means of two illustrations, one of 
•?hich is a cross-sectior . Scale 2, format 210 x 2?C. Shov; 
i'our functional dimensions on the drawing. The following 
'iifnensions are given- 

- diameter of the spindle: 10 mm 

- distance from the axis of the spindle co the point 
of attachment to the door^ l6 mm 

- thickness of casing-, 4 mm 

- dimensions of rectangular opening: 6 x 10 mm^ 

- thickness of the pedal: 3 mm. 

The missing shapes and dimensions must be "invented". 
Instructions 

This exercise is one which calls for reflection: it 
should train the pupil to judge the relative importance of 
the shapes and dimensions. The important thing in the design 
of the pedal is that it can be put into position and perform 
its function. 

The pupil will first draw a rough sketch of the external 
chape and mark the dimensions The teacher will help him 
where necessary. 

The dimension of the hole will be determined by means of 
3. scale 5 sketch in hard pencil underneath the drawing. On 
the sketch the pedal will be set at the same angle as in the 
drawing. At the appropriate time it will be necessary fo 
remind the pupils of some of the practical rules for showing 
aimensions . 

(A teacher's copy of this exercise is given in the Guide 
Pedagogique pour la Technologie en 4e, Armand Colin imt^uts,) 
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T:^E teaching of TECHNOLOaY I^J ITnLi 



The plan laid l(jv;r by tne Council liurope lor unu 
publication of a serieo of articles on th^ uoaoi'.in^: of 
technology provides in its fir^t cnapter hecain:; for an 
analysis of national school systems and a definiT:ion of 
zhe Dlace occupied by the teaching of teohnGic:_,y ';ithin th^ 
framework of these systems. The second chapter heading ^ 
provides for a definition of ;.hat is meant j.. the teichin^; 
of technology at school level • To my nina these Zv.o headings 
are in the v/rong order. The first step should be to agi^ee 
on the nature and objectives of technclobical edu:tation so 
that it can zaev be determined wnether such education has 
been given a special place in the Ii;alian scnool framework 
and if so to what cxuent. 

The teaching of technolOj^y: its nature and o bjective^ 
and its relationship with the general objectj v -^^s of 
edu cation 

It is necessary to be clear about the true rnean::.ng of 
the word "technology", as the term is used vaguely and in a 
rough and ^eady way. As Mr. n, Gozzer puts it "the expressions 
technical , technology , technological education are often used 
in an extremely ambiguous, various and sometimes contradictory 
manner c They are even used as simple alternatives v;ith an 
identical meaning" (1) . 

In Hr. W. Brugger's Philosophical Dictiona ry we read that 
in the ancient world and during the middle ages the word 
te chni que w^s used in connection with any kind of craftsman- 
ship designed to meet a need or to put an idea into practice. 
Technique was the capacity to construct something necessary 
or to produce something beautiful, by giving visible foiin 
to an idea. Thus technique stands for the formal aspect of 
these operations, the rules that cc.n bo transmj tted : ^Tor 
example the technique of playing the piano. In contrast to 
art ^ technique is the planned use of asstrts and natural 
forces for the benefit of humanity (2) o 

Modern techniques have led to the use of machines whicii 
means that the use of assets and natural forces to m.eet human 
needs is planned in the light of our knowledge of nature 
itself . 

Intro'-iucing the results of the work undertaken ty the 
Commission on the I'ear 2000, the research group set up by 
the American Academy of Arts and Sciences, Mr. Daniel Bell 
stresses that much of our present-day interest in the future 
is due to the bewitchment of technology and the way in which 
it has transformed the world. Mr. Bel] uses the two words 
"technique" and "technology" to emphasise hjs Delief that 



DECS/SgT (71) 93 



- 2 - 



ERIC 



Jay 



incrt^aqp hiim^-v. /'^'^^'^r;f -^^^o:? we snail witnt^ss a suDstantial 
"no^ftLJ tS^hnSi;°''^^'''T;. •^'^ J^'" connection one should 

reS?c"wurbe hU°ched"to'?j;^ Progra^iSg and operations 

new tools decisJon-^aMngl: (J)?'"'' 

^!!L"„r?^^^t^°^^ that "technology .... is the set'of 

ichi 
imme 

t, i i ^"t° t^^®® stages: invention, or the creation of a n-w 
'TToltl ?r?rSs;:.'™°nf^°?^ introductlo.f of°?ha1 product 
prod'u°ro1 Ztell'-iejoTrtlll'^llTC^l'^' ^^-^^^ °f '-^^ 

Mr. W. P. Ogburn also refers to this basic rause of c^nps-i 
change but he relates it to techniques not tecnno^o^y TlH 
sSci7cSt'urar/°""'"' ^Sburn hi.self assin.erth^t 

For mnv ne^nl p ^h""^^" "''^ dictated by technical know-how. 

k?nd ?S r.ake^uraJf.-'^"^'^''" technics, which enable man- 

tina CO make practical use of natur.,1 laws reoresent an 
independent variable in the changes that take prfcfat a ^^Ivph 



'o°-s 'or 'ToTt'^T. ■ 'f^^"' ti;e^cas;-of-new machine 

by whlchVe extlnd h/"" ^ ^.^^ computer programmes -.onsJdcr 

^'^'"^^ capability". Mr. Schon explains in thi. 



independent variable in t^e^;h;ngrs^\rrtakr?r! e at'a 
oTthL'? structure of society. The continuing ^U.'^^af 
?he ?ensioSs°^''nd'' h'^^''?^'" °' technical progress dftermlnes 
society! adaptations that occur iv different sectors of 

the p^^ctica'/^bn??v "^^^^^J^^^^" generally used to refer to 
one practical ability, based on knowledge and experience to 
attain a predetermined goal, so the word "techn^lojv" ^s'used 
and'i;%n°e.af to'tS °l ^^^^^^^ ormachine'f 

the IraTsToZltTonof matiL?' ''''''''' contributing to 

After this rather summary attempt to olarifv i-he nMni 
ot the words "teehuique", "tc-ohnlcs" and Hechnolo«" 
orln?se'° f " ^•'""l" left to sehoolf co ' 

some Jaal pJoKs''^' technological oduoatioh. That raise. 
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rirst of all, w.^^at are the general objeetiv.^s of o.iucation 
\n z-.'L.. point I'Ir. fjertir. ieclarec zL-z "in 'a jo-^.ae::/ v. '-t i^;.- 
tnc'.-in.i; towards technolugicai pro^reoS adulc eciuc^;uiv.n o^un^'^ ^ 
te confinea to a mere catching up operation, or to a simple joo 
oi qualification, retrainin^; or -.ocaLional I'ui'Chur tr.-iii-.j. 
The aiiTi ihoald oe an education preparing i'or i^o^sj.l 
u'hich ta'tces into aooount all the problems peculiar tc a pyr^od 
cr tranoltion - proLioins that express Lhemseivos in certain 
forrris of work and of ci^'ic and fainii;, life and hen^e -;ppear 
in yet other for:n£: changes in patterns of life and tehavicur; 
oontra.ots between old ana nev> safeguards ani cppori unities 
in the occupational field; the antagonisiTis bo:\v'ejn tnc 
..generations that accompany retrograde ur progressive trenas 
in moral outlook • 

It is only when we accept the terms of this definition 
exactly that we can see the recommendation of the 
^Oth International Conference of the International bureau 
of Education (JBE) at Geneva in its correct perspective: 
the Conference advised that manual instruction snouid oe 
included in lower secondary education as a compulsory 
subject and retained, at least as an option, in the upper- 
school . Manual work represents a precious element m the 
moral, social and aesthetic training of a child or 
adolescent. Manual work not only makes it possible to 
iiscover children's real possibilities but aiso helps to 
bring out their aptitudes and to encourage their particular 
bent.' At the same tiine it is easy to see why at S'jnoo- 
level neither manual work as such nor technics can lead 
to the acquisition of the same intellectual equipment as 
that provided by the study of languages, mathematics and 
so on \d) . 

i^'c the first National Congress on technological education 
Mr. Tamborlini justly stressed that technological education 
is one of the ess-ntial aspects of basic and general culture 
ana of permanent education. "Without technologic^.l euuo^t.on 
said Mr; Tamborlini, 'the future teachers, lawyers and ^ 
v.'riters will have considerable difficulty in picturix:/ ou 
themsel\Aes the modern world that awaits them and v.hich v.iii 
forca them to cling to the experience of the rast" [(). 

In short, if, on a short-term basis, the general purposes 
of education include familiarisation with understanding oi _ 
and adjustment to institutions, and at the same time learning 
how to change these institutions, it is eviheno tnat 
technological education as a whole must i'orm p.rt oi a 
p.ore general process of education. At ti.o level oi tue 
initial phases of acculturation, it will take tae lorm oi 
an introduction to technology that expands steadily m 
range in proportion as understanding of the grea c problems 
of social change takes shape. 
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^* The plac e of technolo?:ical edacaLion in the Italian 
schocl system 

Sv,'e--=ping educational changes havu recently been intrcducei 
into Italy by means of the follovNxng legal provisions t 

(a) Act No. 1859 of I962, in compliance v«ith the provisions 
cf the Constitutional Charter, instituted a r.ingle stage v^ith 

uniform curriculum at the lower secondary grade while at the 
same time raising the school-leaving age to 1-^. 

(b) Act No. 910 of 1968 authorised unrestricted admission to 
higher education of all holders of any kind of certificate of 
upper secondary education. 

(c) Several measures have been initiated by the government Vv-ith 
a viev; to transforming all the branches of upper secondary 
education (grammar schools, technical institutes, vocational 
institutes, etc.). The object of these measures is to 
co-ordinate all these branches either with the compulsory 
schooling stage or wich the new egalitarian roads to higher 
education. 

At present compulsory schooling consists of b years 
divided into three stages. The first stage (6-8 years) and 
the second stage (8 to 11) form part of primary education, 
at the end of which a certificate gives admission to the third 
stage of compulsory schooling which corresponds to the lower 
grade of secondary education. This stage lasts for three years 
'^t the end of which a certificate qualifies for admission to 
any branch of upper secondary education. Under the 196^ reform 
subjects studied during the compulsory stage cf secondary 
education are the following: divinity, Italian, history and 
civics, geography, a foreign language, mathematics aud 
scientific observation, music, art, technical application, 
physical education and Latin. 

Music is only compulsory in tiie first form, 'technical 
application in the first and second forms. Latin, which is 
compulsory in the second form as a complement to Italian, 
is again treated as optional in the third form, except for 
pupils going on to the classical side. 

The main object or this stage of schooling is "to 
assist in the training of men and citizens and to encourage 
the guidance of young people in order to help them the 
better to choose their future activities". 



./. 
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;-.s iTienticned sarlier^ after cbtainin^ hio ccTipu"* oc-r^ 
3c.:':cljnt jertiii j:-.te :i uupil lun opt I'jr v.: iche^er .icJ 
pl^-'ds*^;: or tiic numerous branches of the secona sta'-'.e, tiiaL 
to say: t he classical ;:;ramiriar school ^mcra^rln^ ^} /t;^-*s 
for.nrj ancl' the school-leaving forms in v.hi^u t\\o follovMn^ 
subjv^cts ^.ve studied: It-ilian lani;uLgo '^ind literature. 
La '.in lan^'uage and literatu]'e, Greek i',n,^:a?.ge : n';. 
litK.'^zrchy a rnoaern lan>^uage and lioeratuivj, iiiszor'j anci 
ci\ic3^ ^"(^ograph/, philosophy, mathematics, physios,- 
luX'A ii science .ind cieinistry-, his::ory cf art, divinity 
iriysica] training. The scientific ;i,ra:rimar school covj^rin.^ 
Zj yecT-s (h I'or'^r.s and the schooi-lea^''in£^ forin^ jn which i:he 
I'uJlcvvi.ig suljje^.ts are stuaie^ : Italian lan^ua^^tJ ana 
literatu-^e, Latin language and lii:eratur&, history and 
ci'/ics, a modern language and literature, philosophy, 
iTatr:eTiaT:ics, physics,, natural science and chemisti^y, 
Pecoi'?.phy, irawin^',, divinity, physical trainin-^, 
'Iho pri mar y teacher training school covering ^ years (3 forms 
and the scnool-leaving form) in which che follov;in£ sutjects 
arr^ otudied: lT:alian language and li;.erai:ure, Latin language 
and 11 ".erasure, a modern language and literature, history 
arid "'v'tcs, gecgraph:y, education and pnilusophy, psyol^iolOoy ^ 
maoner;.a 'Glcs, physics, natural science and chemistry, 
'L-'a;;ing and history of art, -horal sinking, divinity, physical 
"raining ind;, ii desired, a musical instrument (5) . 
Tno school far kinder:;: rtcn teachers covering 3 yo?r? (tv;o form 
anJ school -Icjavinc form) in v;hich tiae following- subjects 
ar^^- 'died: Italian language and litarai:ure, hiooory and 
a. vies, /..^ography, mathematics, natural science, oooic-keeping, 
, ducat ion, hygiene and child welfare, niusic and choral 
:'::nging^ domestic arts, divinit^ , physical craininc ^ 
pr.noi'jai teaching and drawing. 

T'Ilu arts gran miar schoo l covering ^ years (thr^v^ forms ^nd 
scYiooT'^-iea ving form) la whicn che following suujccts arc 
..tadic-dr Italian, aistory and civics, mathematics \nd 
ph^sjc , natural sciien^c and chcmir.ory, histoj\/ ol art, 
Tiovsv .-icnlve^. drawing ^ anatomy , port ra iture , arcl lit ec t ure , 
divinity/ , physical tr^ilning. 

/^.e_ _3 f:np i ca J . ins t i t u t e covering 3 ye;:rs (four forms and 
school'-learing form) and consisting of several t^/pes: 
commierci 1, instlDutes for girls, touristic, agricultural, 
nautical (f'or activities connecc*^d with the sea), indusT:rial, 
lost: :ute3 for surveyors (tnat is to s'iy for ouildin.i uid 
i:^u'\llc ^.'o-^'ks ; , 

'..ic jnatltutoc:, all of v;>iioh provide vocational 
•chaining > _':enerall; offer a wide variety of special 
subj:.c':s vr'.thin ulie same oranoh. It is enough to mention 
aero uh-^t industria.l technical institutes alone teacn 
/l different special subjects. 
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Subjects commcn to nil orancheo -^.re the followia^:: 
Italian langaa^^.e and literature, a inoctcrn Ir.n^ua^/j ..n.i lio^ratarv 
history and civics, ;ieoA5r.:phy, mathematics, physijs, n^turcil 
science and chernisrrj^ ^ elemeni^ar:, law, divinity and phy oic^l 
training. It goc^b without sayinr thut tne other diociplines 
depend entirely on the type of tf^cr.nical institute conoerned. 

VocFitional institutes covering from 2 to 3 ears according 
to speciality, provide training for oe:;faring activities, 
r^griculture and the hotel industry. Subje-ots common to all 
branches are the following: Italian, history and civics, 
geography, mathematics, natural science, a modern ian^ua^e, 
divinity and physical training (9) . 

3 • Brief analysis of curricula, de^-;ree of liberty allowed 
in preparing syllabuses, etc . 

We will now turn to consider what stage the teaching of 
technology has reached in the Italian school system among the 
w'arious branches of upper secondary education. Having decided 
i;hat is meant by technological education and bearing in mind 
what vve have Just said under heading 2, can any of the 
instruction provided under these curricula be regarded as 
technological? The same question applies to the lower, 
compulsory stage of secondary schooling. 

In technical institutes specialising in "industrial 
cjlectronics", for example, subjects studied include general 
jlectrotechnics, electric measures, general electronics. 
Industrial electronics, technical draughtsmanship, general 
technology, mechanics, etc. Although centred on vocational 
training, subjects such as general technology, the technology 
of electronic engineering, the tech.nology of paper 
Tianufacture and many others play a considerable part in a 
really efficient technological education. 

The same is true of the vocational institutes, in vvhich 
the tl eory and practice oi draughtsmanship play a very 
definite part. As has ceen said recently, "knowledge of 
araughtsmanship and its correct use are no less important 
as instruments of communication than writing or the correct 
use of language^'. 

In this type of institute it is definitely generc:l 
rechnolOf^,y which is of fundamental importance, even though 
it is only taught m the top lorm. The syllabuses provide 
tnat the teaching of this subject should aim at giving pupils 
' n adequate knowledge of tne materials used In electronic 
engineering, of finishing processes, of the rudiments of 
rational methods ox work and supcrvisionana , finally, of testing 
r:yc terns. 



./. 



In 1967, under the auspices of the Euroi:ean Centre for 
E'iunnti-n ^'f Villr Falc-nit,ri, th: firrjt ^^-tijn-1 C r^So .:n 
techn_^lc.^icnl o.;Ucati.'n vr.s hcli zt Trasc^.ti. Aft^.r iv^vinr 
noted that ^^the irroblcm ^f technological education ' (rc-^ardecl 

tho stu^iy of the irr;.oct of innovations ^.rd tvchnrlor^ico] 
progress on tho educational systeri and teaching .r.fclvirs) will 
ITobably he the main topic of convcrscotion f'^r th-. next twenty 
years the p art icir ants broached the question ^f th'^ teachintO 
-"•f technical a; [ licati:)ns durin^^ the com^ulS'^ry stafc:e ?f 
secondary education - a marvellous opportunity t-. pass on at 
last to aiscuss the question of tc^chnole^rical education in 
greater depth. 

Basically the essential problem of technicrol subjects 
lies in the fact that they are still treated as partly optional, 
/.ct No. 1859 of 1962 provided that this type educat ivn^was 
only compulsory in the first form and it was not until I966 
that it was made compulsory (for two hours weekly) in the 
second form, /.s a result of experiments carried out a short 
time previously in "observation classes'' in which this sort of 
activity (^formerly carried on in the old "Scuole di /iwiamento 
al lavoro*' or short course vocational training: colleg:es) was 
used for trainin^.-: purposes, it was eventually a^^reed to set 
aside a definite place for this discipline during the last 
sta-^e of com^rulsory schooling. 

In this connection many people still think that those 
responsible for drawing un the ministerial syllabuses for 
instruction in technical subjects made little attempt to put 
their finger on the bases of technical knowledge but tried 
instead to resurrect problems conneoted with practical education 
that are altogether too vague. This view is certainly confirmed 
by perusing the syllabuses for technical applications that 
were approved by the Kegulation of 21 April I965. 

In the first form 'he pupil is only expected to turn out 
rationally conceived objects or contrivances of a simple nature 
and to pursue various other activities in fir? Ids chosen ty 
himself in which it is for him to visualise the results he will 
eventually achieve, after passing through all the nec^^ssary 
phases, in the light of his own knowledge and his teacher's 
explanations. In the second form (and in the third form if the 
^.upil has chosen accordingly) experiments based on his previous 
activities are to be continued, but in greater dep-th, and 
technological observation and diagrams are to be encouraged. 

In thjs connection it is very inter, stin^c to examine the 
explanations that accompany the syllabuses issued by the Ministry. 
"By making use o'^ the knowledge a child has acquired and the 
observations and experiments he has made through studying facts 
and natural phenomena, instruction In technical apr>lication 
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is intended to satisfy his active interests and develop his 
ability tc icentify and define sha:;es and the relationship 
i.etween dimensions by means of drawings and diagrams. It 
also aims at preventing the pupil frorr falling into the 
habit of i^^noring the functional and aesthetic requirements 
that are always implicit in any artistic or expressive 
undertaking, and at giving him some elementary knov/ledge of 
materials and tools, their characteristics, qualities and 
functions. Technical application cannot fail to contribute 
to the harmonious development of the child^s personality, 
',nabling him to fulfil himself in a reasoned activity at^all 
corts of levels that bring into operation a conscious mental 
process. The child will in this way be prevailed upon to 
tackle subjects that are feasible through the preliminary 
study of the difficulties that have to be overcome in relation 
to the abilities of each child and the means available." 

It goes without saying that these aims not only require a 
special methodology of their own but also the establishment of 
a give-and-take between master and pupil; thus the master, 
whilst accepting the pupil's initial choice, will continue to 
stimulate his critical faculties and without ever interfering 
with the child's spontaneity, will press hjm to become more 
mature. The pupil"^ the ministerial syllabus goes on to say, 

will be encouraged to organise himself and his work in a 
rational way, so as to achieve the required results via the 
various operative phases, namely: ideation, planning (sketch 
and diagram, drawing, choice of materials and implements, 
costing), execution, critical discussion and, last of all, 
conclusive demonstration". 

It is by means of this kind of methodology that a pupil 
learns to think through a process of trial and error and to 
become aware of the underlying theoretical and scientific 
l.rinoiples upon which all true experimental work rests. This 
is how he gradually acquires the capacity to combine in a 
rational way the theoretical and practical elements in the 
creative process. 

i\s for school syllabuses, ministerial instructions are not 
over-strict where technical applications are concerned. They 
merely advise boys, as being more suited to their character and 
interests, to transform certain raw materials (e.g. wood, 
metal, plastics) into finished products, or to assemble some 
modest contraption out of materials to hand. 

Girls on the other hand arc channelled into domestic 
oooupations, whilct furnishing, interior decoration, gardening 
and horticultnre are regarded as equally suitable for both 
sexes. 
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/ ftcr inci?t:n,: on the nf.cossity for thr. c:::l\r';i' c 
co-cperation, the ninistori^il report conelur^/^ :y strccsin^, 
the fundamental importance of technical r.rrlioations th-^it^ 
ena^-^lt rhil'^ren to jjrasr. rriorc anc: rr.orc fully the .si.iriturj 
significance of man^^3 vjor'^' and its cocial aspectL in tn.^ 
world of today ♦ 

Clearly;, all the aboa-^ are simply renerai su^^reGtionG 
As far as puttinb into practice or orbanisinr a pa-^ricular 
syllab^\s is concerned, the ^;reattst latitude Is le^t to 
pupils and teachers. 

^ " I remises and materials available for rducati on in 
techno lo.;Ty 

Since there are never more than 25 pupil^i in a class it 
is easy enough to get them v/orking to good purpose, making 
use of such equipment of the former ''Scuole profossicnali 
di Mvviamento al lavoro" as is still serviceable < Thx^ doe3 
not prei^ent tiie authorities from improvinjiy facilities by 
provid:'.nr; new standard multi-purpose ecuiDmeno v/hieh cm re 
added to each year. 

Unfortunately premises are very often far from ccafortabie; 
hov/ever^ *"he Gchool building programme includes a j^^lan for 
installing new, thoroughly functional v^joi.cshops and laboratories- 

I:. . S ome characteristic examples of activities c onnec ted V vith 
techno lo e^y 

Since moct f the , eaching staff have welcomed tecim-v/oik, 
all v-7ork is or.vanisec in groups from the pr'_^'llminary outline 
to the final demonstration. TVie main chara'..teristic ^f this 
type of teaching is however the almost ccntinua^ ^^earch for 
a motivation modelled on the children's surroundings. Thuc 
in the country forms will devote themselves to tecnnical 
applications of an agricultural nature, while in 'cho 1'ov;ns 
and large industrial concentrations the children will be 
guid^^'*^ to'wards practical work connected with cn.^ineerinr; 
electronics or electrotechnics . 

6 . T rainin^^ and refresher courses for teachers ^)il^chn£l o^ 

Here an initial distinction must b^- mad^ between ceachcrs of 
toclmological disciplines that form part of vocetioncl tr' ining 
in cecbnical institutes and teachers ol' technical applic?^' cion 
in the final stago of compulsory schooling. V/hereas^the former 
have oil received higher education - mostly at faculties of 
cngineerim- or polytechnic institutes - the others have attended 
practical courses leading to upper secondary school certificates. 
Even so v/e can say that generally speaking both categories 
of teacher are capable of giving instruction in their .-»ab:iectr ^ 
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However, as technology and technics ere liable to change 
extremely rapidly, these teachers scarcely ever manage 
/fithout refresher courses. Accordingly^ the National 
ji-ducation Centre for lov:er secondary schooling organises 
courses in each Province for teachers of technical subjects, 
v/hile the National Centre for technical and vocational 
instruction organises national courses at a much higher level 
to keep teachers of technics and technologies at upper 
secondary institutes abreast of their subjects. 

'/ . The influence of technological education, etc. 

Technological education has a very constructive effect, 
as we have seen^ on the guidance of pupils in connection with 
their studies during their compulsory schooling; but it has 
an equally marked influence later. V/e need only mention the 
Ijart played by technology in industrial technical institutes. 
There it is not only focused on vocational training, in which 
it plays a major part, it also awakens pupils to new interests 
and, we may even venture to say, orientates them towards a 
certain form of oeriranent education. 

In the compulsory stage of secondary education, it gives 
a pleasant dash of colour to the various types of instruction, 
i^speclally when it intermingles with such disciplines as art 
History or elementary science. This leads to a better 
attitude among the pupils towards the understanding of new 
techniques and means of expression. 

We ]iave already seen that technical application has become 
Increasingly popular with pupils to the detriment of other 
optional subjects such as Latin or music. This has led the 
authorities to make this subject compulsory in the second 
form also with a probable view to its introduction into the 
i'irst two forms of upper secondary school. 

In our opinion technological education cannot fail to 
develop an interdisciplinary role and function: a subject 
that will be strictly bound up with other activities, 
encouraging in all its forms the guidance of pupils throughout 
the first two years of upper secondary education. 



ANTONIO TROTTA 
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GEliERAL STRUCTURE -OF EDUCATION IN ITmLY 



The reforir of I962 made attendance at school conpulsory 
vp to the a^yo of 14 rrad this ^':3S ^^e^ t>.c ruir evor since. 

The reform of I369 allowed unrestricted -j.dmissiori to all 
types of higher education to everyone jpoldin^; any kind of 
school-leaving: certificate. 

Successful completion of all upoc-r secondary studies Is 
attested by a school-leaving certificate. 

The educational system includes four main levels, excluding 
pre-school education provided at nursery schools. 

Primary education 



5 years 



Secondary education; First sta^e 

( - from 11 to 14 
3 years ) - forms: 1st, 2nd and 3rd 

( - uniform ciirriculum 

Secondary education; Second sta^ge 

- from l4 to I9 

- forins: let, 2nd, j5^d. ^th^, too 

- types of establishment; 
:;rammar schools, 
technical institutes, 
certain voc .tional training 
institutes 

- curricula s 
classical, sc iontif ic , technical, 
vocational 

- from 14 to I8 

- forms: 1st, 2nd, ^ra, top 

- types of establishment; 
art secondary school, 
primary teacher training school, 
certain vocational training 
institutes 

- curricula s 
education, art, vocational subjects. 



( - from 6 to 11 

) - first cycle (Isc and 2nd years) 

( - second cycle (3rd, 4th and 5th years) 



years 



4 years 
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from 14 to 1? 

forms: 1st, 2nd, top 

types of establishment; 
school for kindergarten 
teachers, 

certain vocational training- 
institutes 

curricula : 

education, vocational subjects 

i .B, In several towns there are schools of music whose 

organisation depends on the specialisation followed. 

Higher education 

University faculties - 4-6 years. A single type of degre 
Academies of fine arts 
Military academies 
iicademies of music 
Polytechnic institutes 



3 years 



0 
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1, Desoription of the sy^ton (see r,ls:. c:ir.,:r'-j:is : ■ ..ii:. 



In the 'Inited Kirifi-^on the- system ■:. ^u^'ati^'P. ir. 
Jucentrallsed. Local education authorities .re requires to 
rovicie facilities for the oducation of tl-oir younc vioople 
according to age, altitude and ability. /.Ithough this oread 
commitment applies to the whole United Kii^dorn, menber countries 
have educational systc.r.s V7hich differ In letail. That of 
.Scotland is briefly described in Section 7(a) of this articlo 
and of Northern Ireland in Section 7(l). 

In England and Wales, under the Education Act of 19kH, 
secondary schools v/ere established for all pupils ever 11 years 
of age. Progress with this reorganisation wao to a large 
extent controlled by economic factors and by the need' to 
build inore-prirr.ary schools because of the post-vrar increase 
in the birth rate. A fe\/ .authorities decl<:od to provide^ 
secondary education in comprehensive schools, but the ma,joriv.y 
preferred snialler schools with a more limited range of 
aoility. They retained schools of an academic type, now 
called grammar schools, for about a fifth (1) of the age group, 
selected by examination, and established others known as 
modern schools for the roinalnder. The secondary technical 
school, which was intended to provide an education alternative 
to that of the grammar school, proved to be loss popular, and 
schools of this type were built In only a few areas. In_ recent 
years there has been a growing movement away from selection of 
pupils for these different kinds of secondary school, and 
Gcmx;rehenslve schools nov/ accommodate about 30)o of secondary 
pupils in the Stato' sector. Independent schools recruit at 
any .age, but the larger independent schools, kn.n>/n as public 
schools", usually recruit at 1>+ on the results of the 
Common Entrance Exo.mination. 

The aim of all secondary schools is to provide a sound 
r^aneral education; vocational education is regarded primarily 
as the concern of further education establishments, which, 
in co-operation with industrial training organisations, provice 
full-time and part-time education and trainin[^ more closely 
geared to the needs of industry and commerce. Technical 
subjects, including practical work, .are, h-wovcr, regarded as 
.an essential part of general education, and most secondary 
schools have workshops and here economics rooms. Naturally, 
pupils who are studying two or three l-anguagc^s or two or more 
science subjects may have less time allowed for such activities, 
■ but others, of whom some are among the ablest^ may have a 
programme which allows them perhaps half a day a week over a 
period of five years or more for technical suujects. The 
choice of curi'iculum is the concern of tho ho a:l master, in 
consultation with the pupil and p-arent. 

./. 
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(1) This oroportion varies widely in different parts 
of England and V.'ales. In some areas it is only a 
little above lOfo, while in others, for exairple in 
O Darts of VJales, it rises to kOf^ or m; o. 
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Although seGondary technical scli^vls havo been less 
numerous in England -nd Wales than cthor forms of secondary 
school, they have had considerable influence and have playel a 
leading part in the development of courses with a technological 
••las. During the past ten years or so, such schools, and 
-thcrs from the maintained and independent sectors, have been 
experimenting in thit field and eventually a clear case was 
■.ade out for a more systematic development of this kind of work, 
at this stage the engineering institutions, the Association for 
-echnical Education in Schools, and many others, including 
::r^ups of inspectors, advisers and teachers, were \vurking to the 
same end. During 1906/67 the Schools Council set un a oroject 
to assist In this work. The Schools Council is an organisation 
C'jncerned with the curriculum and examinations; it is sunported 
o.f public funds but is largely under the control of the teaching 
i^rofession. One of its first actions was to ourlish 
Curriculum Bulletin No. 2 (see bibliography page 23) ^nd to set 
up a research and development group known as "Project Technology" 
which is now producing material for use in schools at the " ' 

discretion of the teachers. It is not anticipated, however, 
that such material will be used universally or that it will be 
limited ,0 a specific age group. Technology is not usually 
regarded as a subject, but rather as an activity affecting 
several subjects. Although most of the schools concerned regard 
Ip to 16 or lb as the most suitable age range, there are others 
where younger children may be invr^lved. 
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ORGANISATION DIAGRAM FOH MillNTAINED SCHOOLS IN ENGLAITD iiNT- WjU^IlS 

ilotes: io In mosl- areas pupils aro promoted fs^oia primary 
to cecondary school at the of 11 

The leaving age, at present 15, is bcinj r dsed 
to 16 in 1972/73 

R:p''ls leaving school at 16 may continue 
their education full-time or part-time as 
shovm -^bove 

Gome otudentG in colleges of cducati.^^n are 
recruited from colle^^es of furtner uducrjtion 
and manv sixth form pupils gain -^dmissior to 
colleges of technology -md p: -/tichnics 



111. 



IV 



i^r-CS/iLu'I (71; 



- ^ - 



13 

1/ 
16 

15 
!•'+ 

12 
11+ 



* 



n 




R O 
« C 

2: o 

CO 



A B C D E 

PATTERNS FOR TIIE COMPREHENSI^/E REORGANISATION OF MAINTAINED 
SCHOOLS IN ENGLAITO AND WALES 

Such comprehensive development as has taken place in England 
'ind Wales has been on one or other of the follov;ing patterns, 
depending on local opinion and on the nature of existing 
Duil dings, 

A. is the orthodox "a 11- through" comprhensive , requiring a 
new building or the convorsion of two or more existing 
schools to form one unit 



F 



involves transfer at IJ from a Junior comprehensive to a 
senior school - 

allows a choice of school. Pupils may remain where they ar: 
after the age of I3, and leave school at 16, or they may 
transfer to another school where they will icmain iiatil 18 

is similar, except that at I3 all pupils transfer to one of 
two senior schools, one offering courses to 18 the other -tc 

involves the creation of a "sixth form college" for those ov 
the age of I60 Sometimes this provides for academic course: 
only, the rest being provided in colleges of further 
education. Some authorities, however, are combining all the 
full-time education for the 16 to 18 age group in one 
establishment 

is an alternative pattern which is being followed by about r 
quarter of the Local Education Authorities to introduce 
"middle schools", usually for 9 to 13 year old pupils. They 
thus enter secondary school at about 13 years of age 



ERIC 



UiCo/iiJT (71 j 



9 



2. '''/hat \z ;neant tcchnol.-ry? 

A popular cliction^C'ry iefinition of technolo.7;y is ''the 
\:?ler-Ge 'f the in.rjiotrial arts", inj:: t::e v/r^r^ the ^ri hi3 
c jHC int:: r.ore c jrirfh.n aso anu n: v: hat; a niich v/i:;ur v.ea.ninAr, 
In a recent rovcrnment report it war. JefineJv thus: 

In every techuclogy the ultimate i.^urpcGo Is 
to exploit existing scientific and ccher 
knov;leclp;e fcr nrov.iuctive ends ..... 

19G5 Triennial iTjan-p.^i/er survey 
CMD 3103 

This statement goes zn t'j emphasise that technology is a 
creative activity v/z-rking in the interests of society, and it 
ic this aspect whjch has cauc:ht the irna^jination /f mr;ny pupils 
an:! teachers in recent y^ars, 2y usin;; the rneth->ds jf the 
ocientist^ the expertise or the craftsman and the knv:v:ledge 

the historian or the geographer, schools have been able to 
iaentify problems a.nd find solutions to their. Sometimes the 
pr^^duct may ho an actual object, such as a hovercr-^Ct, but it 
Might also be a technical report or a humanitarian study v/hich 
]ed to some attempt to muet the needs of : . or handicapped 
^eoplo. In schccls, therefore, technolog^y is a term used tc 
>lescribe an activity associated v/ith one cr xCiC^v^ of the 
traditional subjects, and only rarely is it at present r-cgarded 
as a subject in its ov/n right. Schools and teachers are free 
to introduce it if and r/here it seems opportune to do so, 
and they may pursue it as far seems profit aMe. Consequently, 
it may be c: minor activit;/ in some situations, v/hilst .other 
schools may aevote much ;riore time ?.nd t^nthusiasm tc it, 

"Technology" is ?lso a tern used in further education to 
describe the institutions concerned, "^t has no special 
significance nowadays in shov/ing the level of v;ork for which 
bhey provide. Thus some a^^e knov/n as "cjlleges of technology", 
vjhilst similar institutions elsev/hore are called "technical 
colleges" or even "colleges -^f further education". In general 
they provide educational courses at all levels for craftsmen 
and technicians. The former colleges of a.lvanced tcchnc logy 
have nov/ become new universities awarding tn-jir .Avn degrees. 

For boys and girls in school, t^^chnol j.-^y is increasingly 
oeing regarded as of general educational imo.rtancc. As future 
citizens they must oe familiar with concepts of technology which 
will h'-ive an important influence - for good ^^v ill - upon 
their lives and envirv>nment • - Tht^y must learn n 't only to 
exploit but to control them. By helping pupils to design, 
make, test, modify and use deviccjs mo equipment the tc^achers 
seek to stir their imagination ana sense jf wonuer, build up 
their knowledge, develop their skill an;-, heighten their 
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r.opect for mrn^s efforts. In re-^.l situ':itione such -is these 
they can weigh tho ':i.:vcintagos is well as the disadvantages of 
techniques and materials, Id and new, savour success as well 
a;." failure and at the same time have the ^ivortunit^r f; c.^nsider 
ihj possiDle harinful effects cf -what may at first si^jht seem t^' 
0 adequate solutions to the problem . f providing f.>r man^s 
.riterial needs . 

The following: may be menti:>ned as specific ?ams of 
technology in schools: 

1. to encourage pupils to be inventive, and to 
produce original and imaginative work; 

ii. to help pupils to analyse a new situation 
and to decide upon the significant factors; 

iii. to help them to apply their knov/ledge of 
principles and procedures in reaching a 
possible solution, or solutions; 

iv. to give experience in planning and constructing 
devices so conceived; 

v» to train pupixs tc recognise the limitations 
of a design and to suggest modifications; 

vi. to promote confidence in the use of unfamiliar 
and possibly complex equipment; 

vii. to encourage pupils to keep faithful and 
methodical records, of failures as v/ell 
as of successes. 

3» Curriculum 

Schools have considerable freedom in curriculum matters: 
neither the subjectr that are taught nor their content are 
controlled by the government, except inli^octly in that 
accommodation and equipment in new schools is provided on 3. 
scale which assumes that a pattern will be followed. Hov/ever, 
>^th internal and external influences are such that there is 
a good deal of ar^reement about what should be taught. Although 
schools are free to submit their own syllabuses, examinations 
continue to exert powerful pressures at certain points, since 
success in specified subjects may determine entry into pro- 
fessions, to establishments of higher education, or to other 
avenues for training and education. , One of the purposes of the 
ochools C'^uncil (See (1) above) is tc keen examinations and 
the curriculum under continuous review. At the moment the 
Council is negotiating with universities and other interested 
oodies possible improvements in the examination system. The 
system is often crticised because it encourages an early 
choice of subjects which may result in a narrow education. 
This in turn could render a pupil ineligil)l€ for certain 
careers later on. 



./. 



At presont the listributicn of peri is in the 
curriculu.-:: f r the first tv;.^ .-r thr^^ir y:.irs .f '.,3t cuc ^^^-^-iry 
sch-^ols is as follGv;s: 



Religijus caucatl/n 


2 


English 


5 


Hist .ry 




ac:gr-phy 


2 


French (or aerm?.n) 


/— 
»-\ 


'^lusic 


2 


iMathem-^tics 


5 


ocienct; 




;.rt/craft 


2 


Handicraft cr home 




economics 


2 


Physical education 


3 



(In t;r:.mmar schor>ls, where Latin n-ay ^^e jLntr: auce at the 
a^e .f 11 ar 12, anc: in V/ales, where l+ a^^ri 'Js are all>_wGd f:;r 
a study of the V^elsh language far many .jupils, the number of 
periods far some subjeccs will be slightly less than indicatea-j . 

These figures are typical for schccls cperatinc a 
35-peri aJ week (\criods of UO ^r 45 minutes each), Many 
schools, huv/ever, .aerate a LfC- period /^eek aut v;ith a siniilar 
'-astributi:.n ^f time. After the age .f 11+ seme sulgects ma.y 
oe "drcppe/i", for example, to enable Latin, Greek or .n.jther 
modern languara tc be intr'vduced, or t^^ allow six peri: is f'.)r 
science (including biolosy)* In the sixth f -rm (I6-I8 years of 
a;-e) three subject t,' may occupy more than half the week, with 
priv.ate and general studies ta balance the prop:ramme. As in 
many other countries, the existing curriculum ^.attern is, hcwever, 
ijcing questioned. Believing that the curriculum is m'^^ro than 
a collection of subjects, teachers are debatia^ Ghe ;urp:^se 
.f secondary 'ed^icatlcn anc r-oefining its objectives. 

In crdvjr tc ensure the full develop^nent '^f in-lividual 
pupils, necessary knowledge, skills aad attitudes must be 
imparted, and if the young pers*. n is t" fit into society ho^ 
nec'is some knowledge of his environment and f the -society in 
which he laves. The sch:ol, t.o, seeks t> impart certain 
idaals and aspirations, and, bearing in mina the increasing 
importance of leisure time, it als«j attempts t: give 
opp ortunity 'f- r recreative and aesthetic activities. Such 
.thinking leads tj discussion of the balonce betwjen lifferent 
elements of the curriculum, and in this ^:ntext the questi-n 
of technology is alsr relevant. Because it v.varlaps 
traditional subject . rundaries and jnvclvcs a number of 
subject disciplines, technology can give greater eohference 
and relevance to the curriculum as a v^hole . 
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In recent essay "tov. .ris 'x b:ilincc-j curriculum" (TRENDS 
N.. lb HiMSO) it w:is propcsGd th-t the curriculum shoul.: ce 
thought of in blocks of time or "-^reas" rither then in terms of 
ladividur.i subjects. Each ire- woulu represent -n essential 
element of knowledge or experience ani, although pupils might 
-.^lect within it, they might not omit any area entirely. Thus, 
after two or three years they might elect to continue with art, 
..rasic or craft, but they c.;ul.i not give up all the oractical/ 
-esthetic group of subjects. This Interesting proposal gives 
a variety of curriculum patterns, one of which might be as 
follows :- 

Lower school Years U an- 3 
(ages ll-lVll^) (ages 14-lJ) 



Languages and literature 


8 


8 


Maths/ s c ie nee s 


9 


9 


Modern studies (including history 
.nd geography) 


6 


6 


r.esthetic/practical and physical 
education 


9 


9 


Vncommitted (to be used to meet 
pupils* needs) 


3 


8 


■TOTALS 


35 





(It will be noted that the proposal as-sumes a longer working 
Jay for older pupils.) 

VVithin such a pattern technology could find a place in 
several areas or blocks of work and the "uncommitted" time 
could be used to augment the programme as necessary. 

As with the curriculum^, mattf rs of organisation, time- 
table and teaching method are decided at school level, but to 
some extent they are controlled by limitations of staff or 
accommodation. Classes in most secondary schools are around 
30, but workshop classes are usually limited to 20 for safety 
reasons. In the upper school, especially at sixth form level 
(that is l6-plus) teaching groups are usually smaller than this 
and pupils are allov/ed time for "private study" also. 

There is no standard method for teaching technology and 
teachers enjoy a large measure of freedom in deciding upon their 
approach to the pupil-centred activities followed in the work- 
shops and elsewhere in the school. It is, however, usual for 
schools to treat technology as a group or individual activity 
related to existing subjects. Sometimes it may be closely 
'.ssociated with science, at other times v;ith craft and often 
with other subjects, including history, n~.thematics and art. 
Teachers and pupils are thus engr^ed as ^ team. For a major 
under trJting, different teams may tackle uifferent aspects of 
the same project* 
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"Project technolo^jy"* mcntioncc z>yj^^, has assiot^a 
tciach<:?r5 by moans of conftirences ani publications^ "md by 
providing practical help in their early erperiments . Onco 
they have ma^Je a start, teachers are ^nooura^-^^C to assess 
their progress and to seek v/ays of maintaining it; the various 
publications nov/ being prepared are all intenaei to -^.ssist 
this process. 

4. Premises and equipment 

Most secondary schools are provided with: 

laboratories for physics, chemistry, biology 
and/or general science and facilities for 
rural studies; 

workshops for woodv/ork, metalwork (including 
some machine work) and sometimes for building; 

drawing offices, usually linked to the workshops; 

rooms for home economics. 

Larger secondary schools, having more workshops and more 
laboratories, offer scope for grouping the rooms according to 
subject interests • They can also afford to equip certain 
rooms more generously and for more highly specialised purposes. 
For example, they may have a laboratory for engineering science 
or electronics. Often there is an additional "working space" 
for: 

large-scale project work (boat building, 
go-carts, trailers, hovercraft etc.); 

informal work during private study periods 
or as an out-of-school activity. 

Some s(5t!Ool3 liavo adapted existing accomLioc.o-tiou oi 
"built for themsGlVGS an extension or scparatd" TDUildinf , 
Gometiiacs in oubs-antial brick construction, in wLich. to 
pursue such activities: this has g-ivon them an insifht into 
building tuchnolory as \vcll as practical cxperionoc in 
building cechnlquarj. v'/hurc the teachers ar^j prepar^.d to use 
the cducr.tional opportunities to the full, tlic pupils are 
uncouraged to take part in the planning: of the work, in tho 
preparation of skutch plans and c:otail^d cir-wiir-s, in sj^liint; 
planning approval from local authoritios, in dravan£r up bills 
of Quantitios and v. j'-imatus and in ordering nat-rrialst In 
addition to the usual laboratory :\nd v.'orkjhop equipment, schools 
/:re purchasing': or inalcin^^ for themselves other items cuch as^ 

- cathode ray ocoillot^copos, strobjscop^s and 
^tlior _1jc ronic devicos ; 

- simpl. i^.st ri^Sj i^or ^yarplu, for engiat 
te^ioin,^J ctrucourus auJ jn-to-rial^ tostinr , 
hy^lraulics c.iA aerodynamics. 

ER?C ./. 
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At school level n:>t much use is maJo of loublished oudi.)- 
•. isual material beoousu the emphasis is on activity rather than 
upon acquiring information, ■3ut som^ qoolI .T.at-.riai ci' this 
kind I'j nov^ available, for .,xample, in connection v;ith the 
..overal Nuffield science projects. For use in further education 
-nil in inducti'lal training, a great variety of aids are nov; 
i-roduced, including film loops and programmed learning Dooks. 
o^me of thiy raaierial may >;eil bo useful in schools, as. for 
>-xample, that dealing with simple electronics or logic circuits, 
i.xcelleni. films and teaching material are available about 
Oi'iglneering, metals and materials, oils and lubrication from 
the major oil and metal -producing companies and from the 
^/.-ivernmer-t-sponsored Central Office of Information. Seme 
suhoois and colleges of education are experimenting with 
jrogrammed learning material of their own making, for use in 
the teaching of basic scientific principles and^'of technical 
.'rawing. It is likely that more material of this kind will 
be produced to help teachers and pupils to learn the theory they 
need in order to maJce further advances in their project work, 
L'ome knowJedge of principles is of course essential' at the 
uatset, but the need for further knowledge and skill- ai-j seu 
as the vrork pioceeds. The excitement aroused by ohe project 
itself provides the motivation. 

5. Typical examples 

In Che absence of any central control over the ci^rriculum 
It is not possitle to give a precise estimate of the ..umber of 
schools claiming to teach technology, but it is knov/n that 
about a thousand are already in touch with project technology 
and have expressed interest in becoming actively invcjlved.. It 
Is, moreover, impossible to select schools typical of Lhe 
country as a vihole. Tho.'se mentioned below and xn the Appendix 
rjprcse.nt some of the pioneers, mainly in the field of engineer- 
ing v;hero most of the development has so far taken olac- , 
Tney include different age and ab'" Uty groups and the.ir work 
il.lv3trates the wilo varietv of e. erimental teaching that is 
developing. The five schools mentioned in greater detail 
include an independent boarding school, a comprehensive school, 
and three other secondary schools - grammar, technical and 
modern - 



HAYLE COUNTY SECONDARY SCHOOL, CORNWALL, is situated in 
a^ small seas.Lde bown in the extreme south-west corner of England. 

IS a n;ixea sscoiidary modern sciiool drawing its pupils from an 
area also served by a grammar school which the majority of more 
aoie^pupils attend. The neighbourhood is predominantly rural 
out one noliday industry and the small tbwns provide much o^' 
tne omploymen-. Hayle itself is of interest because of its" 
connect J on witn the mining industry, and relics of the tir. 
Pines ana ot their great pumping engines abound in the district. 
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These industrial monuments hnvc bocn '\ oourco irivSi"ir:it j on 
t. staff and yupils^ .rd octh ^jys and :;,:,x'^ls a:.\'^^ .^rudicd t'lom 
in a number of surveys of their onvirc.nniont . Their intcrs.-st 
in past technology has led t: similar studies ?i ;;hat :uan i.:; 
achieving t-..day; local exan^ples of this include thv.- rhin.\- 
clay industry;, the manufacture of pumps an-^ n:.mpreGse'l cdr 
oquipraont anl a number of enterprises coniieccci wl :h lii-^^ icca, 
Fupilo from the- school hav^- w^n several prices ^'or tt:in^j;s 'hoy 
have designed and mad', in the v.orkshops. i.^he^o there rre 
facilities for practical electronics as v;oll ac f ^ od^jox/. 
and meoalvvork. The school workshru) c:''.pl:its tuohnr'.ocy 
fully as possible and by the; Uvse of prrgec^s an^. thehi^s is 
able to give practical backing to most subjects. Tho school 
environmental studies have been filmed by the D3C and Uoed in 
its television broadcasts for teachers, 

DAN'M 3R:Mill\R SCHOOL, DONC ASTER, \;as built a- ^ soloctive 
scioondary technical school. For many years it has ^een one of 
tho pioneer schools in technology teaching: pipoj^ct woik for 
sixth-foT^m pupili), nev7 examinations embodyihg invest?.gations by 
car;didc.tes, and j ntegrated. courses involving craft, sclono^-^;, 
drav;ing md other subjoctSj have all Ye^n introduced vjith 
considerable success • Recently, with the help of funds pr:>vidod 
by i^roject technology and the Local Educati :n AuthoriJ^y, the 
school har co-operated with non-selective schools :n the 
Doncaster area in devisiUf^-; a common scheme for pupi]s c-i mixe:! 
ability in the z^e range 13 to l6. Using loadily avnJablo 
commorc j al components ro> constructional work- oupil:-; arc 
introduced to electrical, mechanical, electronic an/i pnoumatic 
methods of control. -*:e:y proceed by a sor?.o?^ of in^^estigativ>;ns 
and simple design exercises, acquiring essential new ::iijwlt;dge 
as they ge. i.lchou.'^h the scheme is still ^Tcperlment al^ it is 
already clear rhat pupils can make and ass'jss the perf orrr-noo 
of small machines ?nd other devices designed carry jut 
specific tasks c For exarriple,, by the' end cf ^he fi^s:t yea'-'^s 
v;ork they are able to devise and make a maehine orpabi.e /f 
sorting nuts and bolts in batches of ten*. It villi, 
be interesting to see hov; far pupils can go in bhe ohref 
years- and what effect this important addition t^^ their 
skill and knowledge may have upon project /;ork m the sixth 
form. 

GATEV/AY SCHOOL, LEICESTER, is an/thcr sccon^lary school 
well-known for it^ technological work. The scho.;l is aijacont 
tu a polytechnic m the centre of the city, \Jhere close l:i nks 
v/ith the college and v/ith industry can 3e maintained « 
'Recently a new addition to tho school has providod excellent 
practical facilities and ^his nev; building;; is the f' '^.rxl poin*': 
for design work. For a very long time the school has' set high 
standards of design and craftsmanship as one of its p.^imary 
objectives ana it offers opportunities fox"^ pupils t'/ '"^cperienco 
a very wjde range of crafts from stone carving to orao. Leal 
electronics* The school has in the past attracted pupils of 
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very high intelligonce, in'l has fine ccr^Jernic rec.->r- - l^il 
T^ll pupils participate in the prc^ctical wc^rk. The s^ournco 
of work leading up to the constructica of the d.^vice described in 
Vie Api^endix is of special interest because it illustrat^-s 
l.ow, from snail beginnings;, a theme may develop jver a period 
of years and still not be ►c;xhausted, although the direction of 
the work has often changed and different masters and pupils 
have been involved. Other themes, are, of course, runnin,-; 
concurrently and the effect is to maintain a creative, experi- 
mental atmosphere throughout the school. 

WOODBERxRY DOV/H SCHOOL, LONDON is a relatively new 
establishment built as a comprehensive sch^^ol for boys and girls 
luring the post-war period, offering academic or technical 
curses for the upper ability ranges ano a variety of opportunitieo 
i'cr others. It was one of the first schools of this type to be 
associated with project technology and it has been possible to 
experiment over a wider ability range than in the case of the 
.ther schools mentioned. But in fact the most regular use of 
technological themes occurs in the Ik to l6 age ;;;rcup among boys 
''ho are taking practical subjects as a part of their course for 
i^x.araination purposes. In the workshops,, pupils are encouraged 
to play an increasing part in the design of what they make, and 
Gomo of them concentrate their efforts upon items of 
technological interest rather than upon th^^ making of tools or 
furniture. At sixth form stage (i,e. 16 to l8) the work is 
rather more wide-ranging, some of it involving pupils v;hose 
interests are in the social aspects as well as those following 
scientific or technical programmes, 

TONBRIDGE SCHOOL, KENT, is an independent boarding school 
fur about 550 abl^^ boys in the age range IjJ to l8. Like many 
schools of its typo it has a high academic record and pearly 

':11 pupils take three subjects at advanced level; about sixty 
per cent of them proceed to university on leaving school. 
Technical subjects do not occupy a large part of the curriculum, 
but all boys attend the v;orkshops during their first two years 
at the school, and they are then encouraged to sii^^nd some of 
their optional periods or spare time - which is of course not 
inconsiderable in a boarding school - on a practical, or 
aesthetic pursuit. Technology has been introduced into the 

.'rogramme because of the opportunity it affords for creative, 
'-iisciplined work. Projects may be investigational or 
constructional and it is possible for boys to spend as much as 
-ight hours a week upon them at certain stages; they would 
oot, of course, do this regularly. Pupils are encouraged to 

Ian and organise their work, with due regard for scientific 
principles, the economics of their task, and sources of 
information an ^ -distance that they may need. In this 
connection t>. )ol has good links with many higher education, 

research and trial organisations. 
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'To-seri;. ti: 'ic ci' r th- v/oT'-: th^^ ^ ^- ^ '1-.- 

' if:' :i th'^ ;/r.y in which twchnol.gy is intr^Juoc^^ :.r^ ;;ivv-n ir. 
th A.;. -.i.dix. The fC'll.van: oxcm:^l^G /triL^r ..r.^iJCuS :.rA 

on show. 

i, grou, *f 13-16 yuar olo U; ils irA csti' i;atin-; 
the bereficic-1 ::.nd har^iful v^iTcct.: v'f *'.;v-c^ 
killers, n^tlGc-d that s^^rric vlc^nt^s in th^- 
laboratory vr^rc unaffoct^d v/h^n ^thcr'b \/or'j 
severv^ly attacked by grt;unfly. Plants such 

as tho pelargonium Gcemcd t.' survivj, ari'' 
mi sc r o s c op i G i n vu s t ig a.t i c n c 1 their Ic ave? c 
sug;c;ested that they night oxiad^ a liqujd 
insecticide, /'ttdm: ts wer^ made 1: ' ir.:,latu 
and to use this natural fluiJj and otht.-^' 
similar plants v-zere tc ]yj in^'^wSti^,ai:ed . 

(Park School, Swind^^n) 

ii. Seme sixth form ourils v ishud to j::/«.-rin'-nt 
with enzymes but felt that tnoy n^e vOd a 
celorimet^^r to InvestlgcOtu ratus ')f r.acti on 
and the factors affecting them. They v^^w 
ablu to ebuain details for the c: nstruct ion 
of this piece of equii-mcnt and to ohta:".n th^ 
results required. The a..paratus is n'Av in use 
for bi':lo-":y teaching at severa? arj l^vuls, 

(DanuHi Grammar GchC'^l, D/ncastcr) 

iai. A scnool or the fringe of I,.-)o/'on ox; ur: ment^^d 
with cevi^ral methods rf f^rminv sha, us viizh 
plastic matorial3. Casting in rosixO, pneumatic 
metho'Q^ ; producing b Ov^ls f r ^^m ^dartio 
shoot, inj^^ctlr.n moulding and centrirui^al 
casting have all b^.^.n tri o rut uoin, ..oij.atnt 
manuf actart-.'] in the school's vjorkon.>, 3 

(iManor Sch'.^r.l, Ruislip) 

iv, neighbouring school has 1 roduced v.^cuum- 

lorming machine f;>r plastic sheet, v;ith thu h..lx 
of the : olymor scienc-^j aopartmunt of Brunei 
University, This device has ^jrcjved valuaole 
in co-o; Ox-^atlon with subjects such as g'^-.-graphy 
and art ♦ 

(Hayes County Grammar School^ L:'^ndon 3< r :>ugb. 
of Hilllngdun) 
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